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The NASA STI Program Office . . . in Profile

Since its founding, NASA has been dedicated
to the advancement of aeronautics and space
science. The NASA Scientific and Technical
Information (STI) Program Office plays a key
part in helping NASA maintain this important
role.

The NASA STI Program Office is operated by
Langley Research Centéhne lead center for
NASA’s scientific and technical information.
The NASA STI Program Gite provides access
to the NASA STI Database, thedast collection
of aeronautical and space science STl in the
world. The Program Office is also NASAs
institutional mechanism for disseminating the

results of its research and development activities.

These results are published by NASA in the
NASA STI Report Series, which includes the
following report types:

e TECHNICAL PUBLICATION. Reports of
completed research or a major significant
phase of research that present the results of
NASA programs and include extensive data or
theoretical analysis. Includes compilations of
significant scientific and technical data and
information deemed to be of continuing
reference value. NASA's counterpart of peer-
reviewed formal professional papers but has
less stringent limitations on manuscript length
and extent of graphic presentations.

e TECHNICAL MEMORANDUM. Scientific
and technical findings that are preliminary or
of specialized interest, e.g., quick release
reports, working papers, and bibliographies
that contain minimal annotation. Does not
contain extensive analysis.

» CONTRACTOR REPOR. Scientific and
technical findings by NASA-sponsored
contractors and grantees.

* CONFERENCE PUBLICATION. Collected
papers from scientific and technical
conferences, symposia, seminars, or other
meetings sponsored or cosponsored by NASA.

e SPECIAL PUBLICATION. Scientific,
technical, or historical information from
NASA programs, projects, and missions,
often concerned with subjects having
substantial public interest.

e TECHNICAL TRANSLATION.
English-language translations of foreign
scientific and technical material pertinent to
NASA's mission.

Specialized services that complement the STI
Program Office’s diverse offerings include
creating custom thesauri, building customized
databases, ganizing and publishing research
results . . . even providing videos.

For more information about the NASA STI
Program Office, see the following:

* Access the NASA STI Program Home Page at
http://www.sti.nasa.gov

» E-mail your question via the Internet to
help@sti.nasa.gov

e Fax your question to the NASA Access Help
Desk at (301) 621-0134

* Telephone the NASA Access Help Desk at
(301) 621-0390

e Write to:
NASA Access Help Desk
NASA Center for AeroSpace Information
800 Elkridge Landing Road
Linthicum Heights, MD 21090-2934



Introduction

Thisissue ofAemonautical Engineering, A Continuing Bibliography wittdexegNASA SP-7037)
lists reports, articles, and other documents recently announced in the NASA STI Database.

Thecoverage includes documents on the engineering and theoretical a$plesigin, construction,
evaluation, testing, operation, and performance of aircraft (including aircraft engines) and associ-
atedcomponents, equipment, and systems. It also includes research and development in aerodynam
ics, aeronautics, and ground support equipment for aeronautical vehicles.

Each entry in the publication consists of a standard bibliographic citation accompanied, in most
cases, by an abstract.

The NASA CASI price code tableddresses of ganizations, and document availability informa
tion are included before the abstract section.

Two indexes—subject and author are included after the abstract section.



SCAN Goes Electronic!

If you have electronic mail or if you can access the Internet, you can view biweekly isS@GSNf
from your desktop absolutely free!

Electronic SCANakes advantage of computer technology to inform you of the latest worldwide,
aerospace-related, scientific and technical information that has been published.

No more waiting while the paper copy is printed and mailed to you.cdn viewElectronic SCAN
thesame day it is released—up to 18pics to browse at your leisure. When you locate a publication
of interest, you can print the announcemenu ¥an also go back tbeElectronic SCANhome page
and follow the ordering instructions to quickly receive the full document.

Startyour access t&lectronic SCANoday Over 1,000 announcements of neports, books, cen
ference proceedings, journal articles...and more—available to your computer every two weeks.

. l)’ For Internet access B-SCAN useany of the
Time ‘ple following addresses:
Fl@xl lete . -
COmp http://www.sti.nasa.gov

FREE ! ftp.sti.nasa.gov

gopher.sti.nasa.gov

To receive a free subscription, send e-mail for complete information about the service first. Enter
scan@sti.nasa.gown the address line. Leave the subject and message areas blank and send. You
will receive a reply in minutes.

Then simply determine the SCAN topics you wish to receive and send a second e-mail to
listserve@sti.nasa.gawLeave the subject line blank aadter a subscribe command in the message
area formatted as follows:

Subscribe <desired list> <Your name>

For additional information, e-mail a messagaeétp@sti.nasa.goyv
Phone: (301) 621-0390

Fax: (301) 621-0134

Write:  NASA Access Help Desk
NASA Center for AeroSpace Information
800 Elkridge Landing Road
Linthicum Heights, MD 21090-2934

Looking just for Aerospace Medicine and Biologgports?

Although hard copy distribution has been discontinued,

you can still receive these vital announcements through /Vehl

your E-SCANsubscription. Justubscribe SCAN-AEROMED ]F’e ar

in the message area of your e-mallistserve@sti.nasa.gav lll‘e./
SCap g 2o



Table of Contents

Recordsare arranged in categories 1 through 19, the first nine comingf®meronautics division
of STAR,followed by the remaining division titles. Selecting a category will link you to the collection
of records cited in this issue pertaining to that category.

01 Aeronautics 1

02 Aerodynamics 2

Includes aerodynamics of bodies, combinations, wings, rotors, and control surfaces; and
internal flow in ducts and turbomachinery.

03 Air Transportation and Safety 6
Includes passenger and cargo air transport operations; and aircraft accidents.

04  Aircraft Communications and Navigation 8

Includesdigital and voice communication with aircraft; air navigation systems (satellite and
ground based); and air traffic control.

05 Aircraft Design, T esting and Performance 9
Includes aircraft simulation technology.

06  Aircraft Instrumentation N.A.
Includes cockpit and cabin display devices; and flight instruments.

07  Aircraft Propulsion and Power 12

Includes prime propulsion systems and systems components, e.g., gas turbine engines and
compressors; and onboard auxiliary power plants for aircraft.

08 Aircraft Stability and Control 13
Includes aircraft handling qualities; piloting; flight controls; and autopilots.

09 Research and Support Facilities (Air) 14

Includesairports, hangarand runways; aircraft repair and overhaul facilities; wind tunnels;
shock tubes; and aircraft engine test stands.

10 Astronautics N.A.

Includes astronautics (general); astrodynamics; ground support systems and facilities
(space); launch vehicles and space vehicles; space transportation; space communications,
spacecraft communications, command and tracking; spacecraft design, testing and perfor-
mance; spacecraft instrumentation; and spacecraft propulsion and power.

11  Chemistry and Materials 15
Includes chemistry and materials (general); composite materials; inorganic and physical
chemistry; metallic materials; nonmetallic materials; propellants and fuels; and materials
processing.



12  Engineering 16
Includesengineering (general); communications and radar; electronics and electrieal engi
neering; fluid mechanics and heat transfer; instrumentation and photography; lasers and
masersmechanical engineering; quality assurance and reliability; and structural mechanics.

13 Geosciences 18
Includesgeosciences (general); earth resources and remote sensigy;oduction and
conversion; environment pollution; geophysics; meteorology and climatology; and ocean-
ography.

14  Life Sciences 19
Includes life sciences (general); aerospace medicine; behavioral sciences; man/system
technology and life support; and space biology.

15 Mathematical and Computer Sciences 20
Includesmathematical and computer sciences (general); computer operations and hardware;
computer programming and software; computer systems; cybernetics; numerical analysis;
statistics and probability; systems analysis; and theoretical mathematics.

16  Physics N.A.

Includes physics (general); acoustics; atomic and molecular physics; nuclear and high-
energy; optics; plasma physics; solid-state physics; and thermodynamics and statistical
physics.

17  Social Sciences N.A.
Includes social sciences (general); administration and management; documentation and
informationscience; economics and cost analysis; [alitical science, and space policy;
and urban technology and transportation.

18 Space Sciences N.A.
Includesspace sciencdgeneral); astronomy; astrophysics; lunar and planetary exploration;
solar physics; and space radiation.

19 General N.A.

Indexes

Two indexes are availableoM may use the find command under the towsiu while viewing the
PDF file for direct matcisearching on any text stringolY may also view the indexes provided, for
searching oiNASA Thesaurusubject terms and author names.

Subject Term Index ST-1
Author Index PA-1
Selecting an index above will link you to that comprehensive listing.



Document Availability

SelectAvailability Info for important information about NASA Scientific andchnical Infor
mation (STI) Program Office products and services, including registration with the NASA Center
for AeroSpace Informatio(CASI) for access to the NASA CASI TRSe¢hnical Report Server),

and availability and pricing information for cited documents.
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Document A vallability Information

The mission of the NASA Scientifiand Bchnical (STI) Program @¢e is to quickly efiiciently,
andcost-efectively provide the NASA community with desktop access to STI produced by NASA
and the world’s aerospace industry and academia. In addition, we will provide the aerospace
industry, academia, and the taxpayer access to the intellectual scientific and technical output and
achievements of NASA.

Eligibility and Registration for NASA STI Products and Services

The NASA STI Program dérs a wide variety of products and services to achieve its missomn. Y
affiliation with NASA determines the level and type of services provided by the NASA STI
Program.To assure that appropriate level of services are provided, NASA STI users are requested to
registeratthe NASA Center for AeroSpace Information (CASI). Please contact NASA CASI in one
of the following ways:

E-mail:  help@sti.nasa.gov

Fax: 301-621-0134
Phone:  301-621-0390
Mail: ATTN: Registration Services

NASA Center for AeroSpace Information
800 Elkridge Landing Road
Linthicum Heights, MD 21090-2934

Limited Reproducibility

In the database citations, a note of limited reproducibility appears if there are factors affecting the
reproducibilityof more than 20 percent of the document. These factors include faint or broken type,

color photographs, black and white photographs, foldouts, dot matrix print, or some other factor that
limits the reproducibility of the document. This notation also appears on the microfiche header.

NASA Patents and Patent Applications

Patentsaand patent applications owned by NASA are announced in the STI Database. Printed copies
of patents (which are not microfiched) are available for purchase from the U.S. Patent and
Trademark Office.

When ordering patents, the U.S. Patent Number should be used, and payment must be remitted in
advancepy money order or check payable to the Commissioner of Patentsadehiarks. Prepaid
purchase coupons for ordering are also available from the U.S. Patent and Trademark Office.

NASA patent application specifications are sold in both paper copy and microfiche by the NASA
Center for AeroSpace Information (CASI). The document ID number should be used in ordering
either paper copy or microfiche from CASI.



The patents and patent applications announced in the STI Database are owned by NASA and are
availablefor royalty-free licensing. Requests for licensing teemd further information should be
addressed to:

National Aeronautics and Space Administration

Associate General Counsel for Intellectual Property

Code GP

Washington, DC 20546-0001

Sources for Documents

One or more sources from which a document announced in the STI Database is available to the
publicis ordinarily given on the last lingf the citation. The most commonly indicated sources and
their acronyms or abbreviations are listed below, with an Addresses of Organizations list near the
backof thissection. If the publication is available from a source other than those listed, the publisher
andhis address will be displayed on the availability line or in combination with the corporate source.

Avail: NASA CASI. Sold by the NASA Center for AeroSpace Information. Prices for hard copy
(HC) andmicrofiche (MF) are indicated by a price code following the letters HC or MF in
the citation. Current values are given in lh&SA CASI Price Code dblenearthe end of
this section.

Note on Odering Documents: Whendgring publications fsim NASA CASI, use the documenhlbnber
or other eport numberlt is also advisable to cite the title and other bibliographic identification.

Avail:  SOD (or GPO). Sold by the Superintendent of Documents, U.S. Government Printing
Office, in hard copy.

Avail: BLL (formerly NLL): British Library Lending Division, Boston Spaeitierby Yorkshire,
England. Photocopies available from thiganization at the price shown. (If none is given,
inquiry should be addressed to the BLL.)

Avail: DOE Depository Libraries. Organizations in U.S. cities and abroad that maintain
collections of Department of Energy reports, usually in microfiche form, are listed in
Energy Research Abstracts. Services available from the DOE and its depositories are
described in a bookleDOE Technical Information Center—Its Functions and Services
(TID-4660), which may be obtained without clgarfrom the DOE &chnical Information
Center.

Avail: ESDU. Pricing information on specific data, computer programs, and details on ESDU
International topic categories can be obtained from ESDU International.

Avail: Fachinformationszentrum Karlsruhe. Gesellschaft flir wissenschaftlich-technische
Information mbH 76344 Eggenstein-Leopoldshafen, Germany.

Avail:  HMSO. Publications of Her Majesty’Stationery Qice are sold in the U.S. Bgendragon
House, Inc. (PHI), Redwood City, CA. The U.S. price (including a service and mailing
charge) is given, or a conversion table may be obtained from PHI.

Avail: Issuing Activity, or Corporate Author, or no indication of availability. Inquiries as to the
availability of these documents should be addressed to the organization shown in the
citation as the corporate author of the document.



Avail:

Avail:

Avail:

Avail:

Avail;

Avail;

NASA Public Document Rooms. Documentsisdicated may be examined at or purchased
from the National Aeronautics and Space Administration (JBD-4), Public Documents
Room(Room 1H23), Vashington, DC 20546-0001, or public docummams located at
NASA installations, and the NASA Pasadena Office at the Jet Propulsion Laboratory.

NTIS. Sold by the Nationaldchnical Information Service. Initially distributed microfiche
under the NTIS SRIM (Selected Research in Microfiche) are available. For information
concerning this service, consult the NTIS Subscription Section, Springfield, VA 22161.

Univ. Microfilms. Documents so indicated are dissertations selected from Dissertation
Abstractsand are sold by University Microfilms as xerographic copy (HC) and microfilm.
All requests should cite the author and the Order Number as they appear in the citation.

US Patent and fademark Cfice. Sold by Commissioner of Patents amddemarks, U.S.
Patent and Trademark Office, at the standard price of $1.50 each, postage free.

(US Sales Only). These foreign documents are available to users within the Shaitesl

from the National Technical Information Service (NTIS). They are available to users
outside the United States through the International Nuclear Information Service (INIS)
representative in their country, or by applying directly to the issuing organization.

USGS. Originals of many reports from the U.S. Geological Survey, which may contain
color illustrations, or otherwise may not have the quality of illustrations preserved in the
microficheor facsimile reproduction, may be examined by the public at the libraries of the
USGSfield offices whose addresses are listed on the Addressegahi@ations page. The
librariesmay be queried concerning the availability of specific documents ampdssédle
utilization of local copying services, such as color reproduction.



Addresses of Organizations

British Library Lending Division
Boston Spa, Wetherby, Yorkshire
England

Commissioner of Patents and Trademarks
U.S. Patent and Trademark Office
Washington, DC 20231

Department of Energy
Technical Information Center
P.O. Box 62

Oak Ridge, TN 37830

European Space Agency—

Information Retrieval Service ESRIN
Via Galileo Galilei
00044 Frascati (Rome) Italy

ESDU International
27 Corsham Street
London
N1 6UA
England

Fachinformationszentrum Karlsruhe
Gesellschaft fir wissenschaftlich—technische
Information mbH

76344 Eggenstein—Leopoldshafen, Germany

Her Majestys Stationery Office
P.O. Box 569, S.E. 1
London, England

NASA Center for AeroSpace Information
800 Elkridge Landing Road
Linthicum Heights, MD 21090-2934

(NASA STI Lead Center)
National Aeronautics and Space Administration

Scientific and Technical Information Program Office

Langley Research Center - MS157
Hampton, VA 23681

National Technical Information Service
5285 Port Royal Road
Springfield, VA 22161

Pendragon House, Inc.
899 Broadway Avenue
Redwood CityCA 94063

Superintendent of Documents
U.S. Government Printing Office
Washington, DC 20402

University Microfilms
A Xerox Company
300 North Zeeb Road
Ann Arbor, MI 48106

University Microfilms, Ltd.
Tylers Green
London, England

U.S. Geological Survey Library National Center
MS 950

12201 Sunrise Valley Drive

Reston, YA 22092

U.S. Geological Survey Library
2255 North Gemini Drive
Flagstaff, AZ 86001

U.S. Geological Survey
345 Middlefield Road
Menlo Park, CA 94025

U.S. Geological Survey Library
Box 25046
Denver Federal Center, MS914
Denver, CO 80225



NASA CASI Price Code T able

(Effective July 1, 1996)

CASI NORTH
PRICE AMERICAN FOREIGN
CODE PRICE PRICE
A0l $6.50 $ 1300
A02 10.00 20.00
A03 19.50 39.00
A04-A05 21.50 43.00
A06 25.00 50.00
AO07 28.00 56.00
A08 31.00 62.00
A09 35.00 70.00
A10 38.00 76.00
All 41.00 82.00
Al2 44.00 88.00
Al3 47.00 94.00
Al4-A17 49.00 98.00
A18-A21 57.00 114.00
A22-A25 67.00 134.00
A99 Call For Price Call For Price

Important Notice

The $1.50domestic and $9.00 foreign shipping and handling fee currently beirgechaill remain
thesame. Foreign airmail is $27.00 for the first te3ns, $9.00 for each additional item. Additional
ly, a new processing fee of $2.00 per each video ordered will be assessed.

For users registered at the NASA CASI, document orders may be invoiced at the end of the month,
chargedagainst a deposit account, or paid by check or credit card. NASA CASI accepts American

Express, Diners’ Club, MasterCard, and VISA credit cards. There are no shipping and handling
chargesTo register at the NASA CASI, please request a registration form through the NASA Access

Help Desk at the numbers or addresses below.

Return Policy

The NASA Center for AeroSpace Information will gladly replace or make full refund on gems
haverequested if we have made an error in your orfldre item is defective, or if it was received in
damaged condition and you contact us within 30 days of your original request. Just contact our
NASA Access Help Desk at the numbers or addresses listed below.

NASA Center for AeroSpace Information E-mail: help@sti.nasa.gov
800 Elkridge Landing Road Fax: (301) 621-0134
Linthicum Heights, MD 21090-2934 Phone: (301) 621-0390

Rev. 6/96



Federal Depository Library Program

In order to provide the general public with greater access to U.S. Government publi€tiogess
establishedhe Federal Depository LibraBrogram under the Government Printindicaf (GPO),

with 53 regional depositories responsible flermanent retention of material, intdarary loan, and
reference services. At least one copy of nearly every NASA and NASA-sponsored publication,
eitherin printed or microfiche format, is received and retained by the 53 regiepaskitories. A list

of theFederal Regional Depository Libraries, arranged alphabetically by state, appears at the very
end of this section. These libraries are not sales outlets. A local library can contact a regional
depository to help locate specific reports, or direct contact may be made by an individual.

Public Collection of NASA Documents

An extensive collection of NASA and NASA-sponsored publications is maintained by the British
Library Lending Division, Boston Spa, &herby Yorkshire, England for public access. The British
Library Lending Division also has available many of the non-NASA publications cited in the STI
Database. European requesters may purchase facsimile copy or microfiche of NASA and
NASA-sponsored documents FlZ—Fachinformation Karlsruhe—Bibliographic Service, D-76344
Eggenstein-Leopoldshafen, Germany and TIB—Technische Informationsbibliothek, P.O. Box
60 80, D-30080 Hannover, Germany.

Submitting Documents

All users of this abstract service argadt to forward reports to be considered for announcement in
the STI Database. This will aid NASA in its efforts to provide the fullest possible coverage of all
scientific and technical publications that might support aeronautics and space research and
development. If you have prepared relevant reports (other than those you will transmit to NASA,
DOD, or DOE through the usual contract- or grant-reporting channels), please send them for
consideration to:

ATTN: Acquisitions Specialist

NASA Center for AeroSpace Information

800 Elkridge Landing Road

Linthicum Heights, MD 21090-2934.

Reprints of journal articles, book chapters, and conference papers are also welcome.

You may specify a particular source to be included in a report announcement if you wish; otherwise
the report will be placed on a public sale at the NASA Center for AeroSpace Information.
Copyrighted publications will be announced but not distributed or sold.



ALABAMA

AUBURN UNIV. AT MONTGOMERY
LIBRARY

Documents Dept.

7300 University Dr.

Montgomery, AL 36117-3596

(205) 244-3650 Fax: (205) 244-0678

UNIV. OF ALABAMA

Amelia Gayle Gorgas Library

Govt. Documents

P.O. Box 870266

Tuscaloosa, AL 35487-0266

(205) 348-6046 Fax: (205) 348-0760

ARIZONA

DEPT. OF LIBRARY, ARCHIVES,
AND PUBLIC RECORDS

Research Division

Third Floor, State Capitol

1700 West Washington

Phoenix, AZ 85007

(602) 542-3701 Fax: (602) 542-4400

ARKANSAS

ARKANSAS STATE LIBRARY

State Library Service Section
Documents Service Section

One Capitol Mall

Little Rock, AR 72201-1014

(501) 682-2053 Fax: (501) 682-1529

CALIFORNIA

CALIFORNIA STATE LIBRARY

Govt. Publications Section

P.O. Box 942837 — 914 Capitol Mall
Sacramento, CA 94337-0091

(916) 654—-0069 Fax: (916) 654-0241

COLORADO

UNIV. OF COLORADO - BOULDER
Libraries — Govt. Publications
Campus Box 184

Boulder, CO 80309-0184

(303) 492-8834 Fax: (303) 492-1881

DENVER PUBLIC LIBRARY

Govt. Publications Dept. BSG

1357 Broadway

Denver, CO 80203-2165

(303) 640-8846 Fax: (303) 640-8817

CONNECTICUT
CONNECTICUT STATE LIBRARY
231 Capitol Avenue

Hartford, CT 06106

(203) 566-4971 Fax: (203) 566-3322

FLORIDA

UNIV. OF FLORIDA LIBRARIES
Documents Dept.

240 Library West

Gainesville, FL 32611-2048

(904) 392-0366 Fax: (904) 392-7251

GEORGIA

UNIV. OF GEORGIA LIBRARIES
Govt. Documents Dept.

Jackson Street

Athens, GA 30602-1645

(706) 542—-8949 Fax: (706) 542-4144

HAWAII

UNIV. OF HAWAII

Hamilton Library

Govt. Documents Collection

2550 The Mall

Honolulu, HI 96822

(808) 948-8230 Fax: (808) 956-5968

IDAHO

UNIV. OF IDAHO LIBRARY
Documents Section

Rayburn Street

Moscow, ID 83844-2353

(208) 885-6344 Fax: (208) 885-6817

ILLINOIS

ILLINOIS STATE LIBRARY

Federal Documents Dept.

300 South Second Street

Springfield, IL 62701-1796

(217) 782-7596 Fax: (217) 782-6437

Federal Regional Depository Libraries

INDIANA

INDIANA STATE LIBRARY
Serials/Documents Section

140 North Senate Avenue
Indianapolis, IN 46204-2296

(317) 232-3679 Fax: (317) 232-3728

IOWA

UNIV. OF IOWA LIBRARIES

Govt. Publications

Washington & Madison Streets

lowa City, IA 52242-1166

(319) 335-5926 Fax: (319) 335-5900

KANSAS

UNIV. OF KANSAS

Govt. Documents & Maps Library
6001 Malott Hall

Lawrence, KS 66045-2800

(913) 864-4660 Fax: (913) 864-3855

KENTUCKY

UNIV. OF KENTUCKY

King Library South

Govt. Publications/Maps Dept.
Patterson Drive

Lexington, KY 40506-0039

(606) 257-3139 Fax: (606) 257-3139

LOUISIANA

LOUISIANA STATE UNIV.

Middleton Library

Govt. Documents Dept.

Baton Rouge, LA 70803-3312

(504) 388-2570 Fax: (504) 388-6992

LOUISIANA TECHNICAL UNIV.
Prescott Memorial Library

Govt. Documents Dept.

Ruston, LA 71272-0046

(318) 257-4962 Fax: (318) 257-2447

MAINE

UNIV. OF MAINE

Raymond H. Fogler Library

Govt. Documents Dept.

Orono, ME 04469-5729

(207) 581-1673 Fax: (207) 581-1653

MARYLAND

UNIV. OF MARYLAND — COLLEGE PARK
McKeldin Library

Govt. Documents/Maps Unit

College Park, MD 20742

(301) 405-9165 Fax: (301) 314-9416

MASSACHUSETTS
BOSTON PUBLIC LIBRARY
Govt. Documents

666 Boylston Street

Boston, MA 02117-0286
(617) 536-5400, ext. 226
Fax: (617) 536—7758

MICHIGAN

DETROIT PUBLIC LIBRARY

5201 Woodward Avenue

Detroit, MI 48202-4093

(313) 833-1025 Fax: (313) 833-0156

LIBRARY OF MICHIGAN

Govt. Documents Unit

P.O. Box 30007

717 West Allegan Street

Lansing, M| 48909

(517) 373-1300 Fax: (517) 373-3381

MINNESOTA

UNIV. OF MINNESOTA

Govt. Publications

409 Wilson Library

309 19th Avenue South

Minneapolis, MN 55455

(612) 624-5073 Fax: (612) 6269353

MISSISSIPPI

UNIV. OF MISSISSIPPI

J.D. Williams Library

106 Old Gym Bldg.

University, MS 38677

(601) 232-5857 Fax: (601) 232-7465

MISSOURI

UNIV. OF MISSOURI — COLUMBIA
1068 Ellis Library

Govt. Documents Sect.

Columbia, MO 65201-5149

(314) 882-6733 Fax: (314) 882-8044

MONTANA

UNIV. OF MONTANA

Mansfield Library

Documents Division

Missoula, MT 59812-1195

(406) 243-6700 Fax: (406) 243-2060

NEBRASKA

UNIV. OF NEBRASKA — LINCOLN
D.L. Love Memorial Library

Lincoln, NE 68588-0410

(402) 472-2562 Fax: (402) 472-5131

NEVADA

THE UNIV. OF NEVADA
LIBRARIES

Business and Govt. Information
Center

Reno, NV 89557-0044

(702) 784-6579 Fax: (702) 784-1751

NEW JERSEY

NEWARK PUBLIC LIBRARY
Science Div. — Public Access

P.O. Box 630

Five Washington Street

Newark, NJ 07101-7812

(201) 733-7782 Fax: (201) 733-5648

NEW MEXICO

UNIV. OF NEW MEXICO

General Library

Govt. Information Dept.
Albuquerque, NM 87131-1466

(505) 277-5441 Fax: (505) 277-6019

NEW MEXICO STATE LIBRARY

325 Don Gaspar Avenue

Santa Fe, NM 87503

(505) 827-3824 Fax: (505) 827-3888

NEW YORK

NEW YORK STATE LIBRARY
Cultural Education Center
Documents/Gift & Exchange Section
Empire State Plaza

Albany, NY 12230-0001

(518) 474-5355 Fax: (518) 474-5786

NORTH CAROLINA

UNIV. OF NORTH CAROLINA —
CHAPEL HILL

Walter Royal Davis Library

CB 3912, Reference Dept.

Chapel Hill, NC 27514-8890

(919) 962-1151 Fax: (919) 962—-4451

NORTH DAKOTA

NORTH DAKOTA STATE UNIV. LIB.
Documents

P.O. Box 5599

Fargo, ND 58105-5599

(701) 237-8886 Fax: (701) 237-7138

UNIV. OF NORTH DAKOTA

Chester Fritz Library

University Station

P.O. Box 9000 — Centennial and
University Avenue

Grand Forks, ND 58202-9000

(701) 777-4632 Fax: (701) 777-3319

OHIO

STATE LIBRARY OF OHIO
Documents Dept.

65 South Front Street

Columbus, OH 43215-4163

(614) 644-7051 Fax: (614) 752-9178

OKLAHOMA

OKLAHOMA DEPT. OF LIBRARIES
U.S. Govt. Information Division

200 Northeast 18th Street
Oklahoma City, OK 73105-3298
(405) 521-2502, ext. 253

Fax: (405) 525-7804

OKLAHOMA STATE UNIV.

Edmon Low Library

Stillwater, OK 74078-0375

(405) 744-6546 Fax: (405) 744-5183

OREGON

PORTLAND STATE UNIV.

Branford P. Millar Library

934 Southwest Harrison

Portland, OR 97207-1151

(503) 725-4123 Fax: (503) 725-4524

PENNSYLVANIA

STATE LIBRARY OF PENN.

Govt. Publications Section

116 Walnut & Commonwealth Ave.
Harrisburg, PA 17105-1601

(717) 787-3752 Fax: (717) 783-2070

SOUTH CAROLINA
CLEMSON UNIV.

Robert Muldrow Cooper Library
Public Documents Unit

P.O. Box 343001

Clemson, SC 29634-3001

(803) 656-5174 Fax: (803) 656-3025

UNIV. OF SOUTH CAROLINA
Thomas Cooper Library

Green and Sumter Streets

Columbia, SC 29208

(803) 777-4841 Fax: (803) 777-9503

TENNESSEE

UNIV. OF MEMPHIS LIBRARIES
Govt. Publications Dept.

Memphis, TN 38152-0001

(901) 678-2206 Fax: (901) 678-2511

TEXAS

TEXAS STATE LIBRARY

United States Documents

P.O. Box 12927 — 1201 Brazos
Austin, TX 78701-0001

(512) 463-5455 Fax: (512) 463-5436

TEXAS TECH. UNIV. LIBRARIES
Documents Dept.

Lubbock, TX 79409-0002

(806) 742—2282 Fax: (806) 742-1920

UTAH

UTAH STATE UNIV.

Merrill Library Documents Dept.
Logan, UT 84322-3000

(801) 797—2678 Fax: (801) 797-2677

VIRGINIA

UNIV. OF VIRGINIA

Alderman Library

Govt. Documents

University Ave. & McCormick Rd.
Charlottesville, VA 22903-2498

(804) 824-3133 Fax: (804) 924-4337

WASHINGTON

WASHINGTON STATE LIBRARY
Govt. Publications

P.O. Box 42478

16th and Water Streets

Olympia, WA 98504-2478

(206) 753-4027 Fax: (206) 586-7575

WEST VIRGINIA

WEST VIRGINIA UNIV. LIBRARY
Govt. Documents Section

P.O. Box 6069 — 1549 University Ave.
Morgantown, WV 26506—-6069

(304) 293-3051 Fax: (304) 293-6638

WISCONSIN

ST. HIST. SOC. OF WISCONSIN
LIBRARY

Govt. Publication Section

816 State Street

Madison, WI 53706

(608) 264-6525 Fax: (608) 264-6520

MILWAUKEE PUBLIC LIBRARY
Documents Division

814 West Wisconsin Avenue
Milwaukee, W1 53233

(414) 286-3073 Fax: (414) 286-8074



OooooDogoodg

Typical Report Citation and Abstract

19970001126 NASA Langley Research Centétampton, YA USA
Water Tunnel Flow Visualization Study Through Poststall of 12 Novel Planform Shapes
Gatlin, Gregory M., NASA Langley Research CentdSA Neuhart, Dan H., Lockheé&thgineering and Sciences Co., USA;
Mar. 1996; 130p; In English
Contract(s)/Grant(s): FOP 505-68-70-04
ReportNo(s): NASA-TM-4663; NAS 1.15:4663; L-17418; No Copyright;all: CASI; A07, Hardcopy; A02, Microfiche

To determine the flow field characteristicsif planform geometries, a flow visualization investigation was conducted
in the Langley 16- by 24-Inch Water Tunnel. Concepts studied included flat plate representations of diamond wings, twin
bodies,double wings, cutout wing configurations, and serrated forebodies. fibarfafce flow patterns were identified by
injectingcolored dyes from the model surface into the free-stream Tlbese dyes generally were injected so that the-local
izedvortical flow patterns were visualized. Photographs were obtained for angles of attack ranging from 10’ to 50’, and all
investigationsvere conducted at a test section speed of 0.25 ft per sec. Results from the investigation indicate that the forma
tion of strong vortices on highly swept forebodies can improve poststall lift characteristics; haheesymmetric bursting
of these vortices could produce substantial control problems. Aauitogit was found to significantly alter the position of
theforebody vortex on the wing by shifting the vortex inboard. Serrated forebodies were fouiedtioedy generate muki
ple vortices over the configuratiolortices from 65’ swept forebody serrations tended to roll togetieie vortices from
40’ swept serrations were mordegtive in generating additional lift caused by their more independent nature.
Author
Water Tunnel Tests; Flow Visualization; Flow Distribution; Free Flow; Planforms; Wing Profiles; Aerodynamic
Configurations
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19970018295Logistics Management InsMcLean, VA USA
Aviation System Analysis Capability (ASAC) Quick Response System (QRS§St Report
RobertsEileen, Logistics Management Ing.$SA; Villani, James A., Logistics Management Inst., USA; Rit®aul, Logistics
Managemeninst., USA; Apr 1997; 182p; In English
Contract(s)/Grant(s): NAS2-14361TRP 538-08-1-01
ReportNo.(s): NASA-CR-201680; LMI-NS601T3; NAS 1.26:201680; No CopyrighvgilA CASI; A09, Hardcopy; A02, Micro
fiche

Thisdocument is the ation System Analysis Capability (ASAC) Quick Response System (Q&5REport. The purpose
of this document is to present the results of the QRS unit and systein ggiport of the ASAC QRS developmerfoef This
documentontains an overview of the project background and scope, defines the QRS system and presents the additions made
to the QRS this yeaexplains the assumptions, constraints, and approach used to conduct QRS Unit andeSyistgnad pres
entsthe schedule used to perform QRfing. The document also presents an overview of the Logistics Management Institute
(LMI) Test Facility and testing environment and summarizes the QRS Unit and Systieefort and results.
Author
Technologies; Systems Analysis; Aiafisportation; Economic Impact; Aemautics

19970018388Logistics Management InsMcLean, VA USA
The Flight Track Noise Impact Model Final Report
Burn, Melissa, Wile Labs., Inc., USA; Careyefrey, Wyle Labs., Inc., USA; Czech, Josephyl@/Labs., Inc., USA; \Mgrove,
EarlR., lll, Logistics Management Inst., USA; Ad997; 50p; In English
Contract(s)/Grant(s): NAS2-14361TRP 538-08-1-01
ReportNo.(s): NASA-CR-201683; LMI-NS602T3; NAS 1.26:201683; No CopyrighgilA CASI; A03, Hardcopy; A01, Micro
fiche

To meet its objective of assisting the U.S. aviation industry with the technological challenges of the future, NASA must identi
fy research areas that have the greatest potential for improving the operation of the air transportatido sgstammplish this,
NASA is building an Aiation System Analysis Capability (ASAC). The Flightagk Noise Impact ModéFTNIM) has been
developed as part of the ASAC. Its primary purpose is to enable users to examine the impact that quieter aircraft technologies
and/oroperations might have on air carrier operatirficieincy at any one of 8 selected U.S. airports. The analyst selects an airport
andcase year for stugdghooses a sef flight tracks for use in the case, and has the option of reducing the noise of the aircraft
by 3, 6, or 10 decibeldwo sets of flight tracks are available for each airport: one that represents actual current conditions, includ
ing noise abatement tracks, which avoid flying over noise-sensitive areas; and a second set that offers more efficient routing.
FTNIM computes the resultant noise impact and the time and distance saved for each operation on fi@enralteinate
tracks.Noise impact is characterized in three ways: the size of the camiseur footprint, the number of people living within the
contoursand the number of homes located in the same contours. Distance asduings are calculated by comparing the noise
abatementlight path length to the morefidient alternate routing.
Author
Aircraft Noise; Air Tansportation; Noise Reduction; Airports; Agrcoustics; Models



19970018389Logistics Management InsMcLean, VA USA
The ASAC Air Carrier Investment Model (Second Generation) Final Report
Wingrove,Earl R., lll, Logistics Management Inst., USA; Johnson, JesdeoBistics Management Inst., USA, Sickles, Robin
C., Rice Univ, USA; Good, David H., Indiana UnjWJSA; Apr. 1997; 78p; In English
Contract(s)/Grant(s): NAS2-14361TRP 538-08-1
ReportNo.(s) NASA-CR-2016B; LMI-NS602TL; NAS 1.26:2016B; No Copyright; Aail: CASI; A05, Hardcopy; A01,
Microfiche

To meet its objective of assisting the U.S. aviation industry with the technological challenges of the future, NASA must identi
fy research areas that have the greatest potential for improving the operation of the air transportatido sgstammplish this,
NASA is building an Aiation System Analysis Capability (ASAC). The ASACTdit from previous NASA modelingfforts
in that the economic behavior of buyers and sellers in the air transportation and aviatsbries is central to its conception. to
link the economics of flight with thiechnology of flight, ASAC requires a parametrically based mode with extensions that link
airline operations and investments in aircraft with aircraft characteristics. This model also must provide a mechegisrpdor
rating air travel demand and profitabilifgctors into the airlines’ investment decisions. Findllg model must be flexible and
capableof being incorporated into a wide-ranging suite of economic and technical models that are envisioned for ABAC. W
scribea second-generation Air Carriewvestment Model that meets these requirements. The enhanced model incorporates econo
metric results from the supply and demand curves faced by U.S.-scheduled passenger air carriers. It uses detailed informatior
abouttheir fleets in 1995 to make predictions about future aircraft purchases. It enables analysts with the aiojégt revenue
passenger-mileown, airline industry employment, airline operating profit gias, numbers and types of aircraft in the fleet,
andchanges in aircraft manufacturing employment under variouslefieed scenarios.
Author
Systems Analysis; Econometrics; Demand (Economics)plraprent; Tansportation

19970018626Advisory Group for Aerospace Research and Developriéight \ehicle Integration PaneNeuilly-SurSeine,
France
Subsystemintegration for Tactical Missiles (SITM) and Designand Operation of Unmanned Air \ehicles (DOUA/) LIn-
tegrationdes Sous-Systemes dans les Missilegtifjues et la Conception et I'Exploitation degNicules sans Pilote
Nov. 1996;356p; In English; In French, 9-12 Oct. 1995, Ankatak&y; Sponsored by Advisory Group for Aerospace Research
andDevelopment, France; Also announced as 19970018627 through 19970018652
Report No.(s): AGARD-CP-591; ISBN-92-836-0033-9; Copyriglativ®d; Avail: CASI; A16, Hardcopy; A03, Microfiche

Papers address examples of integrating advaseesbrs, guidance control systems, and navigation systems. Methods for
testingmissiles, including lessons learned from Norwagsting of the Penguin Mk2, are discussed. Design issues, payloads and
their associated technologies, and operational issues are examined in relation to Unimavieleidles (UAY). Specific systems
describedncluded: the French Self Contained Earlgiiing System against anti-ship missiles; the Phoenix; Badidiwing;
the Crecelle; and the US NawyTilt Rotor UAV demonstrator
Author
Systeméntegration; Missiles; Helicopters; FlighteEts; Integral Rocket Ramjets; Missile Configurationsoflgnamic Coeffi
cients;Missile Contol; Pilotless Aicraft; Confeences

02
AERODYNAMICS

Includes aerodynamics of bodies, combinations, wings, rotors, and control surfaces; and internal flow in ducts and turbomachinery.

199700179530Id Dominion Univ, Dept. of Aerospace Engineerirgorfolk, VA USA
Initialization and Simulation of Thr ee-Dimensional Aicraft Wake \ortices Final Report period ending May 1997
Ash, Robert L., Old Dominion UniyUSA; Zheng, Z. C., Old Dominion UnjWJSA; May 1997; 14p; In English
Contract(s)/Grant(s): NAG1-1437
Report No.(s): NASA-CR-204437; NAS 1.26:204437; No CopyrightilACASI; A03, Hardcopy; A01, Microfiche

This paper studies thefetts of axialvelocity profiles on vortex decain order to properly initialize and simulate three-di
mensionalvake vortex flowAnalytical relationships are obtained based on a single vortex model and computational simulations



areperformed for a rather practical vortex wake, which show that the single vortex analytical relations can still be applicable at
certainstreamwise sections of three-dimensional wake vortices.

Author

Three Dimensional Flow; Airaft Wakes; drtices; Computerized Simulation

19970018069Air Force Inst. of €ch, Wright-Patterson AFB, OH USA
An Investigation into the Effects of Lateral Aerodynamic Asymmetries, Lateral Weight Asymmetries, and Differential
Stabilator Bias on the F-15 Diectional Flight Characteristics at High Angles of Attack
Evans, David R., Air Force Inst. o€®h., USA; Mar1996; 96p; In English
Report No.(s): AD-A319164; AFOIT/GAE/ENY/96M-1; No Copyrightydil: CASI; A05, Hardcopy; A01, Microfiche

TheF-15 is a stable aircraft throughout most of its flight envelope. Howigwitl exhibits an uncommanded yawing and
rolling tendency at high angles-of-attack. Identified influencing factors of this uncommanded motion are lateral aerodynamic
asymmetrieslateral weight asymmetries, andfdiential stabilator bias. Previous research into the effects of these influencing
factorshas been qualitative. Thikesis quantifies thefetcts and then identifies a symmetric F-15 configuration. The quantifying
metricpresented is net yaw acceleration. This thesis used both computer simulation and experimental flight test to quantify these
effects. A discussion of each influencing factofe@s on the F-15B high AOA net yaw acceleratioprissentedAerodynamic
asymmetries of the baselifel5B are shown to cause a right yaateral weight asymmetries are shown to cause yaw accelera
tion away from the weight asymmetiind, small changes in d@&rential stabilator bias are shown to have little influence on net
yaw acceleration. Considering these discussions, the baseline F-itleBtified as the symmetric F-15B. Finallzis thesis iden
tifies two possible causes for F-15 departures, transient net yaw acceleration and combined sense of yaw and roll rate. The under
standingof these possible causes on F-15 departures are just beginning to be evaluated.
DTIC
F-15 Aircraft; Yaw; Roll; Aendynamic Characteristics; Flightegts; Flight Simulation

19970018077Naval Surface Wfare CenterDahlgren, YA USA
Nonlinear Structural Load Distribution Methodology for the Aer oprediction Code
Mclnville, Roy M., Naval Surface ¥fare CentelUSA; Moore, Frank G., Naval Surfaceavfare CentetUSA; Housh, Clint,
Naval Surface \&rfare CentetUSA; Sep. 1996; 80p; In English
Report No.(s): AD-A318543; NSWCDD/TR-96/133; No Copyrighta CASI; A05, Hardcopy; A01, Microfiche

New methodology has been added to the NSWCDD Aeroprediction code to permit the distribution of the local linear and
nonlinearaerodynamic loads along the body length and over the wing and tail lifting surfaceew techniques extend to both
thePHI = 0 deg and PHI = 45 deg roll positions and to both windward and leeward lifting surfaces in the 45 deg orientation. The
localloads are integrated to get the distribution of the shear and bending moments for use in structural analysis and design. Navier
StokesCFD computations for the Seasparrow missile were used in the develagrtierse extensions to the code and in validat
ing their efectiveness. In general, good agreement with the CFD results is obtained.
DTIC
Aerodynamid_oads; Load Distribution (Fares); &il Surfaces; Whgs; NavierStokes Equation; Computational Fluid Dynamics

19970018118Minnesota Uniy Dept. of Aerospace Engineering and Mechaitisneapolis, MN USA
Aerodynamic Dissemination Final Report 15 Jul. 1994 - 14 Jul 1996
Joseph, Daniel D., Minnesota UniWSA, Beavers, Gordon S., Minnesota UnSA; Sep. 30, 1996; 14p; In English
Contract(s)/Grant(s): DAAH04-94-G-0266
Report No.(s): AD-A316543; ARO-33130.1-MA; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche
We have built a shock tube and liquid injection system for studying the aerodynamic breakup of thickened TEP and other
viscoelastidiquids under conditions that simulate high altitude, high Mach number intercept conditions.
DTIC
Aerodynamic Interfegnce; Liquids; ¥scoelasticity

19970018159NASA Lewis Research Centetleveland, OH USA

A Study of Large Droplet Ice Accretion in the NASA Lewis IRT at Near-Freezing Conditions, Part 2

Addy, Harold E., Jr NASA Lewis Research CentddSA; Miller, Dean R., NASA Lewis Research CentdBA; Ide, Robert f-
Army Research Lab., USA; Apt997; 14p; In English; Aircraft Inflight Icing-8 May 1996, Springfield, A/, USA; Sponsored
by Federal Aiation Administration, USA

Contract(s)/Grant(s): FOP 505-68-10



ReportNo.(s): NASA-TM-107424NAS 1.15:107424; E-10668; No Copyrightyal: CASI; A03, Hardcopy; A01, Microfiche
Resultsof experiments designed to determine tlieat$ of lage droplet ice accretioon a NACA 23012 wing section are
presented. Using primarily an icing condition with a median volumetric diameter dsg@ef 160 micron and a liquid water
contentof 0.82 grams per cubic meténe efects of various air temperatures, angles of attackdarider boot cycle interval times
onice accretion were studied. Measurements of aerodynamic performance penalties due to the ice accretions were made. Result
werealso compared with similar tests conducted withwvanOtter wing section in Part 1 of thssudy The form of the ice from
thelarge droplet cloud varied as a unction of air total temperaturgparticularly at the near-freezig temperaturs o 28
Fto 34 FE Changingboot cycle interval time did not prevent formation of an ice ridge. The most detrimental aerodyfectsc ef
occurredat an air total temperature of 28 F
Author
Ice Formation; Whgs; Angle of Attack; AtmospheriemMperatue; Aeodynamic Characteristics; M TunnelTests; Aicraft Ic-

ing

199700183100ffice National d’Etudes et de Recherches AerospatiBl@ss, France
Modeling of Airfoil-V ortex Interaction and Application to a Helicopter Rotor. Contribution to Blade-Vortex Interaction
NoisePrediction Modelisation de l'interaction profil-tourbillon et application au rotor helicoptere. Contribution 'a la previ
sion du bruit d’interaction pale-tourbillon
Rahier Gilles, Paris VI Uniy, France; 1997; ISSN 0078-3781; 218p; In French; Original contains color illustrations
Report No.(s): ONERA-NTL997-9; No Copyright; sail: CASI; A10, Hardcopy; A03, Microfiche

This thesis contributes to the study of the Blade-Vortex Interaction (BVI) noise of helicopter main rotors. It addresses the
predictionof blade pressure fluctuations which are the main BVI noise sources. The first part deals with the study of 2-dimensional
BVI in an inviscid incompressible fluid. The calculations are performed using an integtedd and take into account the de
formationof the vortices in case of close interactions. Several vortex models are studied and their influence on the calculated airfoil
responsés analysed. Predictions are compared to dtteretical results and to experiment. The prediction method is then used
to put to light the influence of strorigteraction main parameters. In the second part of the, shelgalculation method is applied
to a helicopter rotor through transposition of the 3D real problem in a multi 2D problem. Vortex locations and circulations are
provided by a modelling of blade wake roll up. A prediction law for the evolution of vortex core radii is proposed. Finite span
andcompressibility gects arentroduced by way of corrections. This approach is validated through comparisons with experiment
for a rotor interacting with a prescribed vortex and for a rotor interacting with its self generated vortices. As a conclusion, a synthe
sisof the capabilities and limitations of the method is presented and perspectives are drawn.
Author
Mathematical Models; Airfoils; Bladeevtex Interaction; Rotary Wgs; Noise Pediction

19970018356Minnesota Uniy Dept. of Mechanical Engineerinflinneapolis, MN USA
An Experimental/Modeling Study of Jet Attachment during Counterflow Thrust Vectoring Final Report 1 Jul. 1995 - 30
Jun. 1996
Strykowski, Paul J., Minnesota UniWSA,; Jun. 1997; 168p; In English
Contract(s)/Grant(s): NAG1-1736
Report No.(s): NASA-CR-204436; NAS 1.26:204436; No CopyrighigiACASI; A08, Hardcopy; A02, Microfiche

Recent studies have shown the applicability of vectoring rectangular jets using asymmetrically applied counterflow in the
presencef a short collarThis novel concept has applications in the aerospace industry where counterflow can be used to vector
the thrust of a jet's exhaust, shortening take-off and landing distances and enhancing in-flight maneuverability of the aircraft.
Counterflowthrust vectoring, 'CFTV' is desirable due to its fast time respdogethrust loss, and absence of moving parts. How
ever,implementation of a CFTV system is only possible if bistable jet attachment can be prevented. This can be achieved by prop
erly designing the geometry of the collar. An analytical model is developed herein to predict the conditions under which a
two-dimensionajet will attach to an déet curved wallResults from this model are then compared with experiment; for various
jet exit Mach numbers, collar offset distances, and radii of curvature. Their excellent correlation permits use of the model as a
tool for designing a CFTV system.
Author
Thrust \éctor Contol; Counterflow; Mathematical Models; Airaft Engines; Jet Flow



19970018486Army Research LapVehicle Technology CenteHampton, YA USA
Performance and Vibratory Loads Data From a Wind-Tunnel Test of a Model Helicopter Main-Rotor Blade With a
Paddle-TypeTip
YeagerWilliam T., Jr, Army Research Lab., USA; Noonan, Kevin, Wrmy Aviation Systems Command, USA, Singleton; Jef
frey D., Army Research Lab., USA;Wur, Matthew L., Army Research Lab., USA; Mirick, P&lul Army Research Lab., USA;
May 1997; 30p; In English
Contract(s)/Grant(s): FOP 505-63-36-02
Report No.(s): NASA-TM-4754; L-17558; NAS 1.15:4754; ARL-TR-1283; ATCOM-TR-97-A-006; No Copyright; Avail:
CASI; A03, Hardcopy; A01, Microfiche

An investigation was conducted in the Langlegrisonic Dynamicsunnel toobtain data to permit evaluation of paddle-type
tip technology for possible use in future U.S. advanced rotor designs. Data was dotaiodld a baseline main-rotor blade and
a main-rotor blade with a paddle-type tip. The baseline and paddle-type tip blades were compared with regard to rotor perfor-
mance pscillatory pitch-link loads, and 4-pegv vertical fixed-system loads. Data was obtained in hovefeamard flight over
anominal range of advance ratios from 0.15 to 0.425. Results indicate that the paddle-tfpestippgierformance improve
mentsin either hover or forward flight. Pitch-link oscillatory loads for gagldle-type tip are higher than for the baseline blade,
whereasi-perrev vertical fixed-system loads are generally lower
Author
Rotary Wihgs; Performance@sts; \bratory Loads; Tansonic Vihd Tunnels; Vihd Tunnel Ests; Paddles

19970018630Wright Lab, Weapon Flight Mechanics DivEglin AFB, FL USA
Analysis of Wrap-Ar ound Fin and Alternative Deployable Fin Systems for Missiles
Abate,Gregg L., Wight Lab., USA; Whchenbach, Gerald, Mght Lab., USA; Nov1996; 12p; In English; Also announced as
19970018626Copyright Waived; Avail: CASI; A03, Hardcopy; A03, Microfiche

This paper will present aerodynamic results of investigations of wrap around fin missile configuratioinsestigations
werecarried out at \Wght Laboratorys Armament Directorat&glin AFB, FL. The investigations have shown that instabilities
existin the form of an undamped side moment induced by the pitching motion of the missile, a roll maesntagrees angle-
of-attack,and a roll moment reversal through Mach 1. This paper will also present data for alternative deployable fin designs.
Author
Missile Configurations; Fins; Vép; Aeiodynamic Coefficients; Computational Fluid Dynamics

19970018632MATRA Defense Espac#felizy-Villacoublay France
Practical Use of Flight Tests Results for Estimations of Aevxdynamic Coefficients Determinationde Coeficients Aerodyna
miquesavec des Resultats d’Essais el V
Schmitt,G., MATRA Defense Espace, France; N&996; 15p; In French; Also announced as 19970018626; Copyrajiaetly
Avail: CASI; A03, Hardcopy; A03, Microfiche

At theend of a missile development, flight tests have to validate the overall missile performances. The flight tests are particu
larly used for the validation of the aerodynamic characteristics. After that, some improvements of the aerodynamic modeling or
evenadjustments of the aerodynamic design can be initiated. Simulations allow to limit expensive flighiatesisitioal number
neededo perfect the guidance and control functions embedded in the nild®l@erodynamic cdéfients are not directly mea
suredin flight, but computed from measured flight data. Some results obtained with a long range cruise missile are therefore pre
sentedThe comparison with wind tunnel test data are explained and are satisfactory
Author
Cruise Missiles; Aerdynamic Coefficients

19970018635Roketsan A.S. Ankaydurkey
Monte Carlo Simulation Studies of Unguided andsuided Missiles Based on Ribabilistic Modelling of Aerodynamic Co
efficients
MerttopcuogluA. Osman, Roketsan A.S. Ankarajrkey; Ozdamamtudai H., Roketsan A.S. Ankara,ikey; Ozgoren, M. Ke
mal, Middle East €chnical Univ, Turkey; Nov 1996; 8p; In English; Also announced as 19970018626
Contract(s)/Grant(s): AGARD Proj. T77; Copyrightied; Avail: CASI; A02, Hardcopy; A03, Microfiche
Themain motivation underlying this work is to develop a methodology by which fiaet ef aerodynamic estimation errors
on flight simulation problems are investigated. A 'family’ is defined as a predetermined class of similar missile configurations
for which a reference aerodynamic data is available. The error is defined asatendif between the results of the "available
computational method’ and the reference data. Then the statistical characteristics of the errors in the aerodynamic coefficients



aredetermined assuming Gaussgaobability distribution for the members of the *family’. For a proposed missile configuration
which fits to the *family’, the aerodynamic cdigients are first obtained using the 'availabtEmputational method’. Afterwards,
theerrors in these aerodynamic di@énts are estimated using the statistical characteristics determined above.

Derived from text

Monte Carlo Method; Guidance (Motion); Asglynamic Coefficients; Flight Simulation

19970018638Technical Univ of Lisbon Mechanical Engineering DepRortugal
Aerodynamics of the ARMOR X7 UA/
deBrederodey., Technical Univ of Lisbon, Portugal; Jge, PA., Technical Univof Lisbon, Portugal; Marcelino, J. Redhnical
Univ. of Lisbon, Portugal; Patraquim, Rechnical Univ of Lisbon, Portugal; Nov. 1996; 11p; In Engligliso announced as
19970018626; Sponsored in part by PEDIP; Copyrighivvéd; Avail: CASI; A03, Hardcopy; A03, Microfiche

The paper reports the most significant aspects of the aerodynamic design and testing of a low gpekithuia being devel
opedin Portugal as a joint University/Industry project. Starting from a basetinfguration of the aivehicle aimed at comply
ing with mission requirements in terms of endurance and range, a parametric sensitivity study is carried out for defining the
optimumlay-out of the liftinG surfaces. The family of the wing aerofoils is selected from tinenahn series and a new aerofoil
is designed for the tip section. Predicted and wind-tunnel results for the fuselage avdnigrnganels are reported and discussed
andan assessment of the aerodynamic behaviour of the whole configuration is made.
Derived from text
Aerodynamic Characteristics; Design Analysis; Fligles®; Airfoils; Armor; Pilotless Aaraft

03
AIR TRANSPORTATION AND SAFETY

Includes passenger and cargo air transport operations; and aircraft accidents.

19970018364Systems Resource Management,,Ikensington, MD USA
Proceedingsof the FAA International Confer ence on Aircraft Inflight Icing, V olume 2, Working Gr oup Papers Final Re-
port
Aug. 1996; 625p; In English, USA
Report No.(s): AD-A316441; DOTAA/AR-96/81-VOL-2; No Copyright; Aail: CASI; A99, Hardcopy; A06, Microfiche

The conference included a review of major aspects of airworthiness when operating in icing conditions. It consisted of an
openingplenary session, five working group sessions addressing (1) Icing Environmental Characterization, (2) Ice Protection and
Ice Detection, (3) Forecasting and Avoidance, (4) Requirements for and Means of Compliance in Icing Conditions (Including
Icing Simulation Methods), (5) Operational Regulations aradning Requirements, and a closing plenary session. One of the
primaryareas of concern at the conference was icing due to supertargiedroplets (SLD). dume | of the conference proceed
ings covers presentations of the speakers at the opening plenary session and the reports of the co-chairs of the working group
atthe closing plenary sessiorolMme 2 of the conference proceedings is a compendium of technical papers presented in the vari
ousworking groups.
DTIC
Aircraft Icing; Deicing; Diop Size; Ice Formation; Ice Bvention

19970018514Massachusetts Inst. oédh, Cambridge, MA USA
A Probability-Base Alerting Logic for Air craft on Parallel Approach
CarpenterBrenda D., Massachusetist. of Tech., USA; KucharJames K., Massachusetts Inst. e€fi., USA; Apr1997; 10p;
In English
Contract(s)/Grant(s): FOP 538-04-1-17; NASA Order L-44581-D
Report No.(s): NASA-CR-201685; NAS 1.26:201685; No CopyrighigiACASI; A06, Hardcopy; A02, Microfiche

This document discusses the development and evaluation of an airborne collision lgitifigr aircraft on closely-spaced
approacheto parallel runways. A novel methodology is used when links alerts to collision probabilities: alerting thresholds are
setsuch that when the probability of a collision exceeds an acceptable hazard level an alert is issued. The logic was designed tc
limit the hazard level to that estimated for the Precision Runway Monitoring systeraccident in every one thousand blunders
which trigger alerts. When the aircraft were constrained to be coaltitude, evaluations of a two-dimensional version of the alerting
logic show that the achieved hazard level is approximatelaoadielent in every 250 blunders. Problematic scenarios have been
identifiedand corrections to the logic can be made. The evaluations also show that over eighty percent of all unnecessary alerts



were issued during scenarios in which the miss distance would have been less than 1000 ft, indicating that the alerts may have
beenjustified. Also, no unnecessary alerts were generated during normal approaches.

Author

Appmoach; Runways; Pilot Performance; Aiaft Safety

19970018578Federal Aviation Administratigriirport and Aircraft SafetyAtlantic City, NJ USA
Halon Replacement Options for Use in Aicraft Fir e Suppression Systemd~inal Report
Tapscott, Robert, Federaliation Administration, USA; Sep. 1996; 65p; In English
Report No.(s): AD-A318108; DOTAA/AR-96/90; No Copyright; Aail: CASI; A04, Hardcopy; AO1, Microfiche

This report contains a summary of available fire suppression agents, their properties, and applicability in the various aircraft
applications. Classes of agents, with presently available agents listed, are recommended for use in the development of test proto
cols.The test protocol developed farclass of agents can be used, with minor modifications, to test all agents belonging to that
class.
DTIC
Fire Extinguishers; Airaft; Fires; Halogen Compounds; EifPrevention; Fie Contol; Environment Effects

19970018580Civil Aeromedical Inst.Oklahoma CityOK USA
Flight Inspection Crew Resouce Management Taining Needs Analysis Final Report
Bailey, Lawrence L., Civil Aeromedical Inst., USA; ShaRkogers V, Civil Aeromedical Inst., USA; Sep. 1996; 17p; In English
ReportNo.(s): AD-A318104; DOT/KA/AM-96/24; No Copyright; Arail: CASI; A03, Hardcopy; A01, Microfiche

On October26, 1993, there was a fatal crash of a Federatiban Administration (RA) flight inspection aircraft. During
theaccident investigation, the Nationakfsportation Safety Board (NTSB) cited feefive crew resource management (CRM)
asone of the causal factors and recommended CRM training for flight inspection aircrews. As parfdf sheesponse to the
NTSB recommendation, a CRM training needs analysis was conducted. Cluster analytic results of the identified training needs
suggestedhree categoriesfatcting crew performance: (1) technical skills, (2) crew coordination skills, and (3)geization
context in which flight inspection crews perform. Implications for CRM awareness training are discussed. The purpose of this
reportis to document the flight inspection CRM training needs thatgaddrom theanalyses and to recommend steps for devel
opinga flight inspection CRM training program.
DTIC
Flight Crews; Flight Taining; Human Performance; Adraft Accident Investigation; Adraft Accidents

19970018619Colorado State UnivDept. of Atmospheric SciencEort Collins, CO USA
Identification of Potential Air craft Icing Regions Through Multispectral Analysis of GOES-8 Imagery
Schrumpf, Bradford D., Colorado State UnlSA; Jan. 1997; 169p; In English
Report No.(s): AD-A320083; AFFB6-136; No Copyright; ¥ail: CASI; A08, Hardcopy; A02, Microfiche

Aviation weather forecasters are still greatly challenged to forecast aviation weather hazargls éveéer of atmosphere
with few in-situ observations and little detailed information from which to work. Forecasters generally fis@nsgfuidance
to assist them in the prediction of icing occurrences or interisifight aircraft icing remains a significant aviation hazard. Icing
intensityis related to the rate of accretion as well as the aircraft type and ths iEfagts on aircraft flight performance. Icing
regionscurrently can only be identified from subjective reports made by aircraft pilots (PIREPS). The severity of aircraft icing
is found to be quite sensitive to temperature, liquid water content, and droplet size distribution along the flight path within the
icing cloud. The dificulty of their direct measurement and the variability of these factors with altitude, position, and time, coupled
with variable aircraft sensitivities, make forecasting and identifying icing environments dfidelthith the advent of the next
generatiorof Geostationary Operational Environmental Satellites (GOES), additional spectral channels with igmondd
resolution are available for use in a wide variety of research applications. One important outcome of applied research based on
improvedGOES-8 imager products is analysis technique developments that will lead to better forecasts of hazardous aircraft fly
ing conditions.
DTIC
Weather Foecasting; Pobability Theory; Pedictions; Moistue Content; Ice Formation; GOES 8; Flight Characteristics



04
AIRCRAFT COMMUNICATIONS AND NAVIGATION

Includes digital and voice communication with aircraft; air navigation systems (satellite and ground based), and air traffic control.

19970018027Air Force Inst. of €ch, Wright-Patterson AFB, OH USA
Analysis of Multimode Low-Probability-of-Inter cept (LPI) Communications With Atmospheric Effects
Ghordlo, Ala, Air Force Inst. ofdich., USA; Dec. 1996; 131p; In English
Report No.(s): AD-A319680; AFIT/GE/ENG/96D-03; No Copyright;afl: CASI; A07, Hardcopy; A02, Microfiche

This research expanded Low Probability of Intercept (LPI) communications analysis in two areas. First, multimode commu
nicationwas included to account for ground to ground and air to ground lirdddition to the standard air to air links traditionally
usedin LPI analysis. The propagation equations for the three modes of interest were derived and included in LPI analytic models
in the form of a mode quality factor to account for multimode LPI scenarios. This new quality factor was used in studying several
communicatiorand interception link combinationsaiations due to diérences between the communication and interception
modes were presented graphicalgcond, atmospheric conditions were included to account for atmospheric attenuation. Pre
viously, both links were assumed @ under the same atmospheric conditions. This assumption limits LPI analysis to scenarios
wherethe receiveand interceptor are located close to each offi@refore, the atmospheric quality factor had to be expanded
to include scenarios where the communication link and the interception link are experierienegtciind possibly fluctuating
atmospheric conditions. The atmospheric propagation losses were accounted for by using the Liebe atmospheric propagation
modelto estimate atmospheric attenuation in dB/km for any practical atmospheric conditions. The atmospheric quality factor was
then applied to the analysis of various scenarios for communication and interception links under similéeranti aifnospheric
conditions. The results were represented graphically emphasizing the changes in LPI quality due to atmospheric conditions. It
wasapparent from the simulatiorthat LPI analysis was greatly enhanced by including the atmospheric quality Facady,
usingboth the mode and the atmospheric quality factors along with all the standard quality factors, a comprehensive L
DTIC
Communication Networks; Atmospheric Attenuation; Atmospheric Effects

19970018085Wright Lab, Avionics DirectorateWright-Patterson AFB, OH USA
Achieving NearOptimal Sensor Allocation Policies Though Reinforcement Learning Final Report
Malhotra, P, Wright Lab., USA; Oct. 1996;1p; In English
Contract(s)/Grant(s): AF Proj. 2304
Report No.(s): AD-A318335; WL-TM-964B4; No Copyright; Aail: CASI; A03, Hardcopy; A01, Microfiche

Tacticalaircraft must frequently perform complex sequential tasks in which they rely heavily on the integration of sensory
datato assess state anthintain situational awareness. in modern systems, the control of the sensors’ information-gathering activ
itiesis critical-optimal performancis desired. but this is madefiitilt by the requirements to contend with sophisticated flexible
sensonyassets, and volatile, uncertain environments.gier introduces the sensor management problem and the plausibility
of leveraging a machine learning algorithm toward thicdgilt challenge.
DTIC
Machine Learning; Policies; Radardcking; System Identification; Multisensor Fusion

19970018633Norwegian Defence Research Establishmigit for ElectronicsKjeller, Norway
A Navigation System Concept for a Modern Anti-Ship Missile
HoelsaeterD., Norwegian Defence Research Establishment, Norway; Jalving, B., Norwegian Defence Hestablishment,
Norway; Nov. 1996; 12p; In English; Also announcas 19970018626; CopyrightaiVed; Avail: CASI; A03, Hardcopy; A03,
Microfiche

A navigation system concefar a modern anti-ship missile has been investigated. The navigation system can be divided into
severakubsystems. At open sedtitude measurements are used in a Kalman filter to limit the inertial navigation system (INS)
error propagation. Correspondingly, terrain contour matching (TERCOM) position updates are used when flying over land. A
methodfor estimating the sea state and predicting extreme wave heigitb, is useful in choosing sea skimming altitude, is
alsodiscussed. Final\a model based compensatwhich reduces dynamic errors of the INS attitude referencedarsied seek
er stabilization, is described. The paper presents the theory of the various subsystemsthag Amintegrated. Results from
testswith real data as well as simulations are presented.
Author
Air to Surface Missiles; Inertial Navigation; Kalman Filters; Sea States; Computerized Simulation



05
AIRCRAFT DESIGN, TESTING AND PERFORMANCE

Includes aircraft simulation technology.

19970018107RAND Corp, Santa Monica, CA USA
Application of F-I117 Acquisition Strategy to Other Programs in the New Acquisition Envionment
Smith, Giles K., RAND Corp., USA; Shulman, Hyman L., RAND Corp., USA; Leonard, Robert S., RAND Corp., USA; Jan.
1996;75p; In English; Limited Reproducibility: More than 20% of this document mayfeéeted by microfiche quality
Contract(s)/Grant(s): F49642-96-C-0001
ReportNo.(s): AD-A317934; ISBN-0-8330-2404-Blo Copyright; Aail: Issuing Activity (Defense dchnical Information Cen
ter (DTIC)), Microfiche

It is frequently agyued that Special Access Programs (SAPs) are niecieély and diciently managed than their counter
partsconducted in a more open environment. Unfortunaselgh programs usually remain under tight security control, making
it impossible to rigorously test the accuracy of the claims or to systemaiitzaiyfy and apply strategies and attributes to a wider
variety of acquisition programs.
DTIC
F-17 Aircraft; Acquisition; Strategy; Fighter Adgraft; Utilization; Project Management

19970018125Army Aviation Technical Est CenterFort RuckerAL USA
Methodology Investigation, Global Positioning System (GPS) Vehicle Tracking System for Flight Testing of Fixed- and
Rotary-Wing Air craft, Jun. 1995 - Apr1996
Martin, Larry, Army Aviation Technical Est CenterUSA; Jun. 1996; 75p; In English
Contract(s)/Grant(s): TECOM Proj. 7-CO-M9%B-004
Report No.(s): AD-A315263; No Copyrightyail: CASI; A04, Hardcopy; A01, Microfiche

TheU.S. Army Aviation Technical ‘Est Center (ATC) conducted the methodology investigation of the global positioning
system(GPS) vehicle tracking system at White Sands Missile Range from June 1995-April 1996. The objectives were to quantify
theaccuracy of the GPS tracking system throughout the dynamics of normal helicopter flight and ensure that tieetrotor ef
the GPS signal reception is considered. It was concluded that the system as tested is capable dfatiaokitggs through their
flight envelope to an accuracy of less than 2 feet spherical error probable in real time, and the rotor system appeared to have little
effecton the GPS signals.
DTIC
Global Positioning System; Rotaryingy Aircraft; Real Tme Operation; Tacking (Position); Flight Envelopes

19970018377Defence Science an@dhnology Oganisation Air Operations Diy Melbourne, Australia
Australian Airborne T rials of the Sikorsky S-70B-2 HelicopterPart 1, Performance Measuements
Arney, A. M., Defence Science angdhnology Oganisation, Australia; Fieldhouse, I., Defence Science anlnblogy Oga-
nisation,Australia; Jan. 1997; 72p; In English
ReportNo.(s): DSTO-TR-0463; AR-009-955; Copyright;vail: Issuing Activity (Aeronautical and Maritime Research Lab., PO
Box 4331, Melbourne & 3001, Australia), Hardcopiicrofiche

Flight tests of Sikorsky S-70B-2 helicopter were conducted to assess limits for this helicopter when flown from an 'Adelaide’
frigate. The baseline data, which will be used in development of a mathematical model of the heigceptablished. Perfor
mancetests and data processing procedures are described.
Derived from text
Helicopters; Sikorsky Adgraft; Flight Tests; Data Pocessing; Computer Bgrams; Aicraft Performance; Performancests

19970018493Washington Uniy Dept. of Mechanical Engineerin§eattle, W USA
Axial Crack Propagation and Arrest in a Pressurized FuselageFinal Report
Kosai, M., Washington Uniy USA; Shimamoto, A., shington Uniy USA; Kobayashi, A. S., @shington Uniy USA; Sep.
1996;187p; In English
ReportNo.(s} AD-A31809%; UW/DME/TR-952; DOT/FAA/AR-95/43; No Copyright;Avail: CASI; A09, Hardcopy; A02,
Microfiche

A hybrid experimental-numerical investigation was undertaken to establish a practical crack kinking criteripneisethes
or absence of multiple site damage (MSD) in a pressurized airplane fuselage. Ramulu Kobayashi crack kinking criteria was modi
fied to predict self-similar crack propagation along a line of MSD and subsequent kinking near a tear strap. Instrumented biaxial



testspecimens and small-scale fuselage rupture experiments were conducted to generate the crack kinking and crack velocity date
whichwas then input to a lge deformation, elasto-dynamic, finite element model of the fracture specimen. The computed Mixed-
Modes | and Il stress intensity factors and gdaaxial stress preceding the propagating cvareused to evaluate the self-similar
crackextension anthe crack kinking criterion along the crack traject@ycellent agreement was obtained between the predicted
andmeasured crack kinking angles and locations. Additional verification was made through the match between the computed and
measuredtrain gage data. The biaxial specimen tests showed that in spite of the presence of plane strain Mode-2 stress intensity
factor (K11) and the lage axial stress ahead of the propagating crack, axial crack extension would continue in the axial direction

of the skin is weakened by MSD. The crack propagated through the tear straprigstiece of a continuous MSD and kinked
whenthe MSD terminated at the tear strap. Howgiféhere is a short secondary crack under the tear strap, the lead crack kinked
atthe long groove end but reconnected to the secondary crack. The small-scale fuselage rupture tests showed that the pre-existin
axial through crack along the stringenmediately kinked upon propagation due to the Mixed-Modes 1 and 2 state caused by the
one-sidedpening of the crack flap.

DTIC

Finite Element MethodCrack Popagation; Axial St&ss; Fuselages; Plane Strain; Fracturing; Deformation; Structural Analy

sis; Cracks

19970018505Federal Aviation Administratigrnfechnical CenterAtlantic City, NJ USA
Flight Test Investigation of Rotocraft Wake Vortices in Forward Flight Final Report
TeagerStephen A., Federahfation Administration, USA; Biehl, Keith J., Federaliation Administration, USA; Garodz, Leo
J., Scientific and Engineering Solutions, Inc., USA; Tymczyszym, Joseph J., Scientific and Engineering Solutions, Inc., USA;
Burnham David C., Scientific and Engineering Solutions, Inc., USA; Feb. 1996; 95p; In English
Report No.(s): AD-A318103; DOTAA/CT-94/117; No Copyright; Aail: CASI; A05, Hardcopy; A01, Microfiche

This report presents the results of helicopter flight tests and wake vortex measurements which were designeddatarovide
necessarjor the assessment of hazards to following aircidfe tests described in this report were conducted using small probe
airplanesand aLaser Doppler ¥locimeter for wake vortex measurements during forward-flight helicopter operations. Feur heli
coptershaving weights ranging from 7,600 70,000 pounds, were used in the tests as the wake vortex generating aiatm@ft. W
vortexstrength and decay characteristics as determined from the flight test results are discussed. In the absence of eacounter mee
surementgor the case of hover flight, it is recommended that small airplabése same altitude and downwind of a hovering
helicoptermaintain at least 500 feet of separation.
DTIC
Flight Tests; Helicopter \akes; Rotary \Mg Aircraft; \ortices; Flight Hazads; Aircraft Safety

19970018627NFT, Kongsbeg, Norway
Penguin MK2 MODY7 Integration in the Sikorsky S-70B Helicopter Integration and Live Fire Testing
Sollie, Are Christian, NFT, Norway; Spitz, Steve, Sikorsky Aircraft, USA; Nov. 1996; 18p; In English; Also announced as
19970018626Copyright Waived; Avail: CASI; A03, Hardcopy; A03, Microfiche

The paper describes the Penguin MK2 MOD7 (AGIBB) anti-ship missile integration in the Sikorsky S-70B helicopter
Innovativedesign techniques allowed use of existing airaaft missile hardware. Only software development was required to
integratethe Penguin missile with the S-70B aircraft. The paper discusses briefly the system integration testing and presents some
of the testesults. The system integration testing was based on extensive simulation of mathematical models and a low-cost instru
mentationof a captive carry flight test range in the Long Island Sound, B8xlly, some test results from a live firing demonstra
tion performed at USN NWCAD, Patuxent River are given.
Author
Systems Integration; Sikorsky éviaft; Helicopters; Air to Surface Missiles; Flighedts; Captive dsts; Computer grams

19970018631Scientific and €chnical Research Council ofitkey, Defense Industries Research and Development Ksfara,
Turkey
Linear Stability Analysis of Unguided Missiles with Wap-Ar ound Tail Fins in Free Flight
Tanrikulu,O., Scientific and &chnical Research Council ofitkey, Turkey; Onen, C., Scientific and&ghnical Research Council
of Turkey, Turkey; Mahmutyazicioglu, G., Scientific and Technical Research Council of Turkey, Turkey; Bektas, I., Scientific
and Technical Research Council of Turkey, Turkey; Nov. 1996; 13p; In English; Also announced as 19970018626; Copyright
Waived;Avail: CASI; A03, Hardcopy; A03, Microfiche
A large number of tube launched unguided missiles aF®Auch as 70 mm Mk 66, 122 mm FIROS, 127 mm Mk 71, 160
mm RAYO and 227 mm MLRS have wrap-around tail finsA®Y. These missiles have more complicated flight mechanics when

10



comparedo the ones with flat anstraight tail fins. This is due to the fact thaAMlack mirror symmetryDetailed free flight
mechanics analysis of such missiles were performed with particular emphasis givenfectted etit-of-plane static moment
stability derivative C(sub m beta) on dynamic stability. In this study, combined effects of C(sub m beta) and Magnus moment
stability derivative C(sub m beta(sub p)) on dynamic stability are explored. Aerodynamics and flight mechanics of a simple con
figurationwith WAF are examined as a case study

Author

Missile Configurations; Fee Flight; Stability Derivatives; Dynamic Stability; Magnus Effect; Numerical Analysis

19970018640Geogia Tech Research Insitlanta, GA USA
Enabling Technology for UA/s
Michelson,Robert C., Ge@ia Tech Research Inst., USA; NdRQ96; 10p; In English; Also announced as 19970018626;-Copy
right Waived; Avail: CASI; A02, Hardcopy; A03, Microfiche

Requirement$or the performance of certain N® missions in the 2015 - 2020 time frame have been examined. In addition,
variousunmanned aerial vehicle-borne sensor payloads have been identified which support the execution of these missions in an
effectivemannerPresent state-of-the-art sensors and air vekyatems do not provide the performance necessary to prosecute
thesemissions in light of the anticipatédture civil and military environment. This paper presents a discussion of thegirdier
ing technologies which will make the predicted Unmanned Aegdidle (UA/) performance possible. The description of these
enablingtechnologies includes discussions concerning the present state of the art, their general applicability to a vavety of UA
payloadsand the collateral technologies which will in turn facilitatedegelopment of the chosen primary enabling technolo
gies.Though a number of enabling technologies have application to the vari®usildsions, seven are recommendediear
terminvestment.
Derived from text
Mission Planning; North Atlanticréaty Oganization (NAO); Payloads; Pilotless Adaraft; Remote Sensors

19970018642Lockheed Martin actical Aircraft Systemd~ort Worth, TX USA
Unmanned Tactical Aircraft: A Lockheed Martin Perspective
Chaput,Armand J., Lockheed Martira€tical Aircraft Systems, USA; Albin,ifiothy S., Lockheed Martinaktical Aircraft Sys
tems,USA; HosmerDouglas M., Lockheed Martinattical Aircraft Systemd)SA; Weigel, Stephen R., Lockheed Martiaci-
cal Aircraft Systems, USA; Now1996; 18p; In English; Also announced as 19970018626; Copyrigived/ Avail: CASI; A03,
Hardcopy;A03, Microfiche

The Unmanned actical Aircraft (UT) is described according to the Lockheed Martin perspective. This perspective contains
awide range of concepts including: th Lockheed Martin definition of afy; W&nefits; phased program approach; "reusables”
vs."expendables”; missile or fighter?; and an overall advancetl ¢dfcept.
Derived from text
Pilotless Aicraft; Weapons Delivery

19970018646MATRA Defense Espacédvanced Studies Diwelizy-Villacoublay France
The MARVEL Maritime UA 'V
PelousJean-Francois, MPRA Defense Espace, France; Barjdewel B., Maryland UniyUSA; Nov. 1996; 10p; In English;
Also announced as 19970018626; Copyriglaiw®d; Avail: CASI; A02, Hardcopy; A03, Microfiche
In the first part, we review the essential requirements for\d §J&tem marine use. Then, we present some of the specific
FreewingTilitBody MARVEL aerodynamic characteristics and a short description of the landing system equipment used during
the ship deck approach.
Author
Landing Aids; Pilotless Adraft

1997001864 7Bombardierinc., Systemes de Defense DiMontreal, Quebec Canada
Conceptionand Development of an Automatic Maritime System Using a Genericelficle ofthe VTOL Type Conception
et Developpment d’'un Systeme d’Appontage Maritime Automatique d'ehigule Generique deype VTOL
deFerrier, Bernard, Bombardier, Inc., Canada; Reboulet, Claude, Centre d’Etudes et de Recherches, France; Nov. 1996; 8p; Ir
French;Also announced as 19970018626; Copyrighivad; Asail: CASI; A02, Hardcopy; A03, Microfiche

Theevolution of an automated ship recovery system for @V TAV is discussed. The generic MAnodel is based on the
CanadailCL227 VTOL UAV. Test results concentrating on system control and response are provided. A description of the data
link software and hardware components is presented . The approach describing the location of the air vehicle is based on the de

11



compostion of the state vector into observable and non-observable components. This approach is validated by simulation. The
simulationmodel is based on a six degree-of-freedom representation of the air vehicle, the ship, the data link system and the envi
ronment. The data link/recovery system uses vehicle control and ship motion algorithms which close the loop between the air
vehicleand ship. Finallythe flight profiles produced by simulation are also discussed.

Author

Ships;\ertical Takeoff Aicraft; Remotely Pilotedahicles; Systems Engineering; Flight Safety; Computerized Simulation; Con

trol Systems Design

19970018648Turkish Aerospace IndustrieBesign and Development Dephnkara, Tirkey
Turkish Unmanned Air Vehicle Developments
Kaynak,Unver, Turkish Aerospace Industriesyuikey; Nov 1996; 10p; In English; Also announced as 19970018626; Copyright
Waived;Avail: CASI; A02, Hardcopy; A03, Microfiche

There is an increase in understanding of the benefits of using UAV's under certain scenarios. Acquisition of operational
UAV’s for the Turkish military, and lessons learned from recent conflicts in some troubled areas of the world, give impetus to
gainingsome domestic expertise on the designapetation of drones. Under contract by the Undersecretariat of Defense Indus
tries TAl designed, developed and flight tested two line-of-sighV pfototypes between 1990-1992. The inteas firstly to
demonstratdAl’ s design capabilities, and latay further develop the vehicles into mission capable vehicles by the addition of
certainoperational functions and missipayloads. The project was successfully completed with the delivery of the vehicles that
had limited capabilities. TAl was responsible for the design and development of the airframe, systems integration, and ground
andflight tests. Commercially available avionics systems were used in the ground control station and in the airprajecthe
enhancedhe in-house knowledge base pertaining to unmanned air vehicles quite signjfanahycouraged the start of further
activitiesthat included tayet drones. Under the contract with MO TS currently developing a new tgat drone, Al-UKHU,
for use with the air defense units. In this paper, basically, TAl's efforts will be summarized which cover the UAV-X 1 and the
UKHU tamget drone.
Author
Remotely Piloteddhicles; Done \éhicles; Aionics; Airframes; Aicraft Design; Systems Engineering

07
AIRCRAFT PROPULSION AND POWER

Includes prime propulsion systems and systems components, e.g., gas turbine engines and compressors, and onboard auxiliary
power plants for aircraft.

19970018352Toronto Uniy, Inst. for Aerospace Studigorth York, Ontario Canada
Inviscid On-Design Piopulsive Characteristics of Hypersonic Shock-Induced Combustion Ramjets
Sislian,J. P, Toronto Univ, Canada; Dudebout, R.gibnto Univ, Canada; Oppitz, R.ofonto Univ, Canada; Feb. 1997; ISSN
0082-5255362p; In English
Report No.(s): UTIAS-Rept-352; No Copyrightydil: CASI; A16, Hardcopy; A03, Microfiche

Past and current space transportation vehicles have been configured as rocket-powered, multistage systems, and, with th
notableexception of the U.S. Space Shuttle, have been fully expendable. to decrease launch costs, it is widely accepted that fully
reusable space launch systems must be developed. Although much research is proceeding to develop fully reusable, rocket-pow
eredspace transportation vehicles such as the highly publicized U.S. DC-X program, one possible avenue of progress is to aug
mentthe rocket-powered propulsion with airbreathing propulsion.ptitential benefits of pursuing airbreathing propulsion can
bereadily observed by comparing the weight distribution of current aircraft and rocket transportation systems. The most glaring
differenceis that oxygen, which is not carried aboard an airbreathing vehicle, occupies nearly 2/3 of a rocket-poweread vehicle’
takeoffweight. Carrying such a lge portion of oxygen to propel the vehicle reduces the payload weight fraction; hence rocket-
propelled vehicles and associated systems must be large and heavy. Moreover, and perhaps of greater consequence, the emy
weightfraction, which includes structure, propulsion, tankage, pavesitrols and instrumentation, is significantly diminished.
Hence since no 'magin for errot is allowed in the design, reducing empty weight decreases reliabiliiystness and flexibility
Thesefactors and others contribute to very costly (approximately $2000 - $&0Q@bund for launches to low earth orbit) and
infrequentspace launches. In comparison, airbreathing vehicles, such as common airplanes, have all of these desirable attributes.
Hencethe long-term goal is to develop a space-transportation system augmentedrbgthing propulsion which hasrplane-
like qualities: high reliability and costfettiveness. The flight envelope that the proposed aerospace vehicle would traverse is
muchbroaderthan common airplanes, howevas the aifbreathing propulsion vehicle climbs, the atmospheric density and pres
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suredecrease exponentially and the amount of atmospheric oxygen available for burning the fuel decreases in similar proportions
until, finally, airbreathing propulsion is not longer sustainable and rocket propulsion must complete the ascent to orbigyThe ener
thata vehicle must have to be in low earth orbit is almost entirely kinetigenénetic enegy varies as the square of velocity

or Mach numberhence the work done on the orbital mass is much more at higher speeds. Consédherslyitchovet point
betweenrairbreathing and rocket propulsion occats low Mach numbemost of the work is accomplished by rockets and the
take-offmass percentage of oxygen will not decrease apprecididyefore, the aibreathing propulsion system must accelerate
thevehicle to very high Mach numbers. Conventional turbojet propulsion systems decrease sevdi@gniryeh thehigher
supersonicanges (above Mach 3), hence other forms of high spebdeaithing propulsion must be utilized.

Derived from text

Ramjet Engines; Launch Costs; Aspace ¥hicles; Air Beathing Engines; Combustion; Design Analysis

08
AIRCRAFT STABILITY AND CONTROL

Includes aircraft handling qualities; piloting; flight controls; and autopilots.

199700186210Id Dominion Uniy, Dept. of Aerospace Engineerjridorfolk, VA USA

Aeroelastic,CFD, and Dynamics Computation and Optimization for Buffet and Flutter Applications Final Report 1 Dec.

1995- 30 Nov 1996

Kandil, Osama A., Old Dominion UniMUSA,; Jan. 1997; 5p; In English

Contract(s)/Grant(s): NAG1-648

Report No.(s): NASA-CR-203244; NAS 1.26:203244; No CopyrighigihCASI; A01, Hardcopy; A01, Microfiche
Accomplishments achieved during the reporting period are listed. These accomplishments included 6 papers published in

various journals or presented at various conferences; 1 abstract submitted to a technical conference; production of 2 animatec

movies;and a proposal for use of the National Aerodynamic Simulation Facility at NASA Ressarch Center for further re

searchThe published and presented papers and animated movies addressed the following topics: aercelagtitésional

fluid dynamics, structural dynamics, wing and tailfbtjfvortical flow interactions, and delta wings.

CASI

Computational Fluid Dynamics; Deltaidgs; Aepelasticity; Vihg Tips; \brtices; Buffeting; Flutter

19970018628Defence Research Establishmealcdrtier Courcellette, Quebec Canada
Impr oved Engagement Envelope of aattical Missile with an Integral Rocket/Ramjet Engine
Lauzon,M., Defence Research Establishmeatcdrtier Canada; Subsystem Integration facfical MissilegSITM) and Design
andOperation of Unmanned Airéliicles (DOUAY); Nov. 1996; 17p; In English; Also announced as 19970018626; Copyright
Waived;Avail: CASI; A03, Hardcopy; A03, Microfiche

A trade-of study on mission &ctiveness identified definite benefits of the solid fuel integral-rocket-ramjet engine over the
solid rocket motor for a medium-range-&ir-air tactical missile. A six-degrees-of-freedom trajectory simulation model was first
developed to assess the performance and operating envelope of the solid rocket motor and the ramjet engine fetdsaitical air
missileapplications. The 6DOF simulation code includes a fully algebraic model for ramjet propulsion, domoidile guid
ancebased on the law of proportional navigation and a three-degrees-of-freedentregectory model. It can be used to evaluate
missile kinematic performance and effectiveness against a maneuvering target. Results show that ramjet propulsion improves
threeimportant performance characteristics of a missile, narietime-of-flight (average velocity), maximum range and end-
gamemaneuverabilityfor longer range missions. The solid rocket matoth its high thrust output and low burn time, gives the
tacticalmissile a higher average velocity and hence a better maneuverability for shorter range engagements. A missile time-of-
flight envelope with a non-maneuveringgetrat 10 km altitude shows that the IRR missifersfa time-of-flight advantage for
launch ranges greater than 25-35 km and improves the missile maximum range capability by 40%. The IRR engine also extends
the 3 g(sub n) maneuverability boundary by 50% in slant range.
Author
Integral Rocket Ramjets; Air to Air Missiles; épulsion System Performance; Maneuverability; Computerized Simuldien;
sile Ranges; System Effectiveness

19970018634Aerospatiale MissileChatillon, France

Control of a Supersonic Air to Giound Missile with Very Lightly Damped Bending Modes
Friang,J. P, Aerospatiale Missiles, France; Bonnet,.,JABrospatiale Missiles, France; Duc, G., Ecole Superieure d’Electricite,
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France; Nov1996; 16p; In English; Also announced as 19970018626; Copyrigiey Avail: CASI; A03, Hardcopy; A03,
Microfiche

In this paperan autopilot is designed to control a missile with very lightly damped bending modes, using the loopshaping
H(sub infinity) design procedure of McFarlane and Glover. Robustness in the face of large modelling uncertainties (including
parameteand bending modes) is then investigated using real mu-analysis. The autopilot of the RankBIT) missile devel
opedby AEROSRTIALE (French Aerospace Industrial National Company) is finally validated oon linear simulator: this
will show the performances and the robustness of our design.
Derived from text
Automatic Contl; Air to Surface Missiles; Automatic Pilots

09
RESEARCH AND SUPPORT FACILITIES (AIR)

Includes airports, hangars and runways, aircraft repair and overhaul facilities; wind tunnels,; shock tubes, and aircraft engine test
stands.

19970018140Calspan CorpAdvanced &chnology CenteBuffalo, NY USA
Advanced Turbine Aerothermal Reseach Rig (ATARR) Data Acquisition System Overview and Operatdis Guide Final
Report
Haldman,C., Calspan Corp., USA; B. MeydZalspan Corp., USA)unn, M., Calspan Corp., USA; Moselle, J., Calspan Corp.,
USA,; Sep. 1995; 194p; In English
Contract(s)/Grant(s): F 33615-88-C-2825; AF Proj. 3066
Report No.(s): AD-A315427; WL-TR-96-2015; No Copyrightadl: CASI; A09, Hardcopy; A03, Microfiche

Thisdocument is one of a series prepared by Calspan Corporation AFBMFL/POTC that describes the construction and
operationof the ATARR facility. This document addresses the issues surrounding the design and operation of the Data Acquisition
System(DAS). The heart of the PARR facility is the DAS.This system provides the engineers the ability to translate the voltage
changesn different instruments into known, reliable engineering units. The DAS provides a context in which tethitéchl
guestionsan be answered through analysis of the hastcumentation measurements. DAS controls all aspects of data acquisi
tion from set-up through reduction; and, it is critical to understand the philosophy of how the system is constructed in order to
bestutilize its many capabilities. In a production facilitye computer system has a gréeal of regimentation built into it. The
testoperator would not be allowed to run a test unless certain types of instruments were installed, and the number and procedures
of the data reduction are limited to standard ones. Adding new reduction routines or test operations requires major changes to the
computersystem since there are many built-in checks to protect the test engineer from making flagrant mistakes.
DTIC
Gas Trbines; Data Acquisition; st Facilities

19970018303National Aerospace LabAircraft Aerodynamics Diy Tokyo, Japan
Crossing Flow Contol Simulations of a \éntilated Adaptive-Wall
Nakamura, Masayoshi, National Aerospace Lab., Japan; Hanzawa, Asao, National Aerospace Lab., Japan; Oct. 1996; ISSN
0389-401014p; In Japanese
Report No.(s): NAL-TR-1309; No CopyrightyAil: CASI; A03, Hardcopy; A01, Microfiche

Aerodynamidnterferences between an airfoil model and wind-tunnel walls cannot be avoided, therefadapthe-wall
conceptwas considered to reduce the interferences. This papsents numerical simulations of crossing flow control atventi
latedwalls for a two-dimensional wind tunnel. Numerical inner and outer flows afitme tunnel are calculated simultaneously
andindependently on the basisBfiler equations using a finite flifence method in the Cartesian grid. The adaptive wall concept
requiresthatthe inner flow match the outer flow at the walls where the transpiration velocity is controlled. This requirement is
satisfiedby matching the pressure at both sides of the ventilated walls. Numerical wind tunnel tests of NACA0012 airfoil were
performedio demonstrate the potentialtbe adaptive wall with crossing flow control. Several calculated results of airfoil abilities
in the numerical wind tunnel are compared with experimental and other calculated results.
Author
Cross Flow; Vihd Tunnel Valis; Airfoils; Aerodynamic Interfegnce; Finite Diffeence Theory; Flow Distribution
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11
CHEMISTRY AND MATERIALS

Includes chemistry and materials (general);, composite materials; inorganic and physical chemistry; metallic materials, nonmetallic
materials; propellants and fuels; and materials processing.

19970017907EI Dorado Engineering, IncSalt Lake CityUT USA
Analysis of the REEDM Computer Model's Combustion Parameters and Assumptions
HayesR. W, El Dorado Engineering, Inc., USA; Frandson, R. O., El Dorado Engineering, Inc., USA; The 1997 JANNAF Propel
lant Development and Characterization Subcommittee and Safety and Environmental Protection Subcommittee Joint Meeting;
Mar. 1997;Volume 1, pp. 229-236; In English; Also announced as 19970017893; No Copytigitt; l&suing Activity (CPIA,
10630Little Patuxent Pkwy Suite 202, Columbia, MD 21044-3200 HC), Hardcadgicrofiche

El Dorado Engineering, Inc. (EDE) was contracted by Thiokol to assist in the evaluation of the potential adverse environmen
tal impact or adverse public health effects that could result from air emissions during combustion of solid rocket rotors. There
is concern that the HCI produced from the combustion process could cause ground level concentrations in the vicinity of static
firing or rocket launchethat are in excess of established air quality standards. Thiokol, as a leading manufacturer of solid rocket
propellant, is very interested in the continued use of solid rocket motors, but wants to assure that the use of these motors does na
compromiseheenvironment or public health EDE was tasked to perform three areas of study: (1) collect and provide all informa
tion from EDES past dbrts an measuring and studying solid propellant combustfentefon the environmen(?) evaluate the
sourceterms, i.e., combustion products, that are used in the REEDM model; (3) evaluate the dispersion portion of the REEDM
modeling.This paper covers item (2), the stumiythe source terms of the REEDM model. The REEDM computer air dispersion
model is used by the Air Force as a tool in making decisions concerning the environnfiectiabstociated withir emissions,
of the combustion of rocket motors. EDE obtained the information used for the source terms of solid rocket RE®IMn
for evaluation, and discovered that there are apparently very significant errors in these soutbatshnmsd be called to the
Air Forces attention and investigated furthBame of these apparent errors are as simple as using the wrong propellant weight
andburn time; others arassociated with apparently using incorrect combustion dealing with a reburning. Perhaps there is an ex
planationfor these apparent errors, however this is not obvems EDE believes that there is a significant probability that serious
errorsare introduced into the REEDM model by using incorrect source data.
Author
Solid Propellant Rocket Engines; Burning Time; Combustion Products; Environment Effects; Propellants; Reaction Kinetics;
RocketEngines; Rotors; Solid Bpellant Combustion; Solid Rocketdpellants

19970018174Connecticut Uniy Dept. of MathematigsStorrs, CT USA
Experimental and Theoretical Aspects of Corosion Detection and Pevention Final Report 1 Sep. 1993 - 31 Aug. 1996
Madych, W R., Connecticut Uniy USA; Devereux, O..FConnecticut Uniy USA; Oct. 31, 1996; 83p; In English
Contract(s)/Grant(s): F49620-93-1-0565; AF Proj. 3484
Report No.(s): AD-A319676; AFOSR-TR-97-0007; No Copyrightaili CASI; A05, Hardcopy; A01, Microfiche

In addition to this summary it contains two parts consisting of various details. The experimental portion of this preject is su
pervisedby 0. F Devereux and conducted by@® Su. It is devoted to the investigation of initiation and growth kinetics of corrosion
in airframe alloys, including joined and protectively coated specimens. The goal is to understand fundamental mechanisms by
which corrosion damage develops in order to assist in design, maintenance, and perfexalation of airframe systems. The
generalinvestigative procedure is based on the principles of electrochemical impedance spectEdScdje theoretical por
tion concerns (1) the study of a mathematical model of corrosion conducted by G. Hernandez and (2) investigation of eertain algo
rithmic aspects of tomography and signal and image processing supervised by W. R. Madych. The objective of (1) was to
determine the theoretical consequences of a well known mathematical model of corrosion in alloys and the details of obtained
resultswere summarized in article 1 on the list which was included in the second annual report. The work associated with (2) may
be briefly described as follows: In order to approximate a small portion of a cross section conventional reconstruction algorithms
requirethe averages over all lines which pass through the entire cross sectionworkhige show how certain high frequency
component®f a portion of a cross sectiean be approximated using only averages over lines which pass through or close to the
regionof interest. The resulting high frequency information is ofteficset for the detection of flawsbnormalities, etc. Our
methodrelies on the notions associated vifik so-called continuous wavelet transform and the observation that Reldssical
DTIC
WaveletAnalysis; ©mography; Kinetics; Image Bcessing; Comsion Pevention; Airframes
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12
ENGINEERING

Includes engineering (general); communications and radar; electronics and electrical engineering; fluid mechanics and heat
transfer; instrumentation and photography, lasers and masers; mechanical engineering,; quality assurance and reliability; and
structural mechanics.

19970018293Minnesota Uniy Dept. of Aerospace Engineering and Mecharitianeapolis, MN USA
Large Scale Trbulent Structur es in Supersonic JetsFinal Report
Rao,Ram Mohan, Minnesota UnjWJSA; Lundgren, Thomas S., Minnesota UniiSA; Mar. 1997; 33p; In English; Sponsored
in part by the Minnesota Supercomputer Inst.
Contract(s)/Grant(s): NCC2-5156
Report No.(s): NASA-CR-204496; NAS 1.26:204496; No CopyrighigihCASI; A03, Hardcopy; A01, Microfiche

Jet noise is a major concern in the design of commercial aircraft. Studies by vesieashersuggest that aerodynamic
noise is a major contributor to jet noise. Some of these studies indicate that most of the aerodynamic jet noise due to turbulent
mixing occurs when there is a rapid variation in turbulent structure, i.e. rapidly growing or decaying vortices. The objective of
thisresearch was to simulate a compressible round jet to study the non-linear evolution of vortices and the resulting acoustic radi
ations.In particular to understand thefett of turbulence structure on the noise. An ideal technique to study this problem is Direct
NumericalSimulations(DNS), because it provides precise control on the initial and boundary conditions that lead to the turbulent
structuresstudied. It also provides complete 3-dimensional time dependent data. Since the dynamics of a temporally evolving jet
arenot greatly diferent fromthose, of a spatially evolving jet, a temporal jet problem was solved, using periodicity ill the direction
of the jet axis. This enables the application of Fourier spectral methods in the streamwise direction. Physically this means that
turbulentstructures in the jet are repeated in successive downstream cells instead of being gnadifsly downstream into
ajet plume. The DNS jet simulation helps us understand the various turbulent scales and mechanisms of turbulence generatior
in the evolution of a compressible round jet. These accurate flow solutions will be used in future research to estiielite near
acoustiaadiation by computing the total outward flux across a surface and determine how it is related to the eftihetiombu
lent solutions. Furthermore, these simulations allow us to investigate the sensitivity of acoustic radiations to inlet/bouidary
tions, with possible application to active noise suppression. In addition, the data generated can be used to compute various
turbulenceguantities such as mean velocities, turbulent stresses, etc. which will aid in turbulence modeling. This report will be
presentedn two chapters. The first chapter describes some work on the linear stability of a supersonic round jétnatidethe
tionsof this for the jet noise problem. The second chapter is an extensive discussion of numerical work using the spectral method
whichwe use to solve the compressible Na8&vkes equations to study turbulggttflows. The method uses Fourier expansions
in the azimuthal and streamwise direction and a 1-D B-spline basis representation in the radial direction. The B-spline basis is
locally supported and this ensures block diagonal matrix equations which can be solved in O(N) steps. This is a modification of
aboundary layer code developed by Robert Mo&efery accurate highly resolved Direct Numerical Simulation (DNS) of-a tur
bulentjet flow is produced.
Author
Jet Aircraft Noise; Supersonic Jet Flow; lgig Space Structas; Aeodynamic Noise; Nonlinearity

19970018323Wright Lab, Control Analysis SectignVright-Patterson AFB, OH USA
Control of Compressor Rotating Stall without Distributed Sensing using Bifuzation Stabilization
Sparks, Andrew G., Vight Lab., USA; Gu, Guo-Xiang, Louisiana State Uni¥SA; Aug. 06, 1996; 28p; In English
Report No.(s): AD-A320147; No Copyrightyail: CASI; A03, Hardcopy; A01, Microfiche

Control of rotating stall in axial compressors is considered. A local bifurcation stabilization theorem using the projection
methodfor the case of an uncontrollable, unobservable critical mode is described and extended t@esrttrat do not vanish
atthe critical or bifurcation point. This result is used to derivé@eant conditions for several control laws to guarantee that the
subcriticalpitchfork bifurcation of an axial compressor model is magwercritical so that the rotating stall hysteresis is elimi
nated.Each of the control laws considers operation at a set point distinct from the critical point and depends only on anrnulus-aver
agedquantities as feedback variables to simplify sensingsagrhl processing requirements. The actuation considered is a bleed
valve so that the control lamust be positive for all possible values of the feedback variables. It is shown that positive control
is stabilizing for only some of the control laws considered. In these cases, numerical examples show the transformation of the
bifurcationfrom subcritical to supercritical and the elimination of the hysteresis region. Fgediyetric interpretations of the
effectsof the feedback laws in the state space are described.
DTIC
Rotating Stalls; irbocompessors; Stabilization; Comessors; Contsl Theory
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19970018521NASA Langley Research Centétampton, YA USA
A Review of Hypersonic Boundary Layer Stability Experiments in a Quiet Mach 6 Whd Tunnel
Wilkinson, Stephen PNASA Langley Research Cent&ISA; Jun. 1997; 26p; In English; 28th; Fluid Dynamics, 29 Jun. - 2 Jul.
1997,Snomass, CO, USA; Sponsored by American Inst. of Aeronautics and Astronautics, USA
Contract(s)/Grant(s): NCC1-180; NCC1-183
ReportNo.(s): NASA-TM-112831; AIAA Paper 97-1819; NAS 1.1834831; No Copyright; ¥ail: CASI; A03, Hardcopy; A01,
Microfiche

Threerecent experimental studies of transition on cones with adverse pressure gradient produced by a flared afterbody and
with the additive stability modifiers of wall cooling, angle of attack and blunimeseeviewed. All tests were conducted in a quiet
Mach6 wind tunnel. The dominant instability was found to be the second mode. For the cases examined with linear stability theory
theN factors at mode saturation were in the range of 8.%.tBvidence of a combined second-mode/Gortler transition process
wasfound. Mean, rms and spectral freestream data for the quiet facility is presented and the role of low frequency freestream noise
is discussed.
Author
Boundary Layer Stability; Hypersonic Boundary Layere$aue Gradients; Angle of Attack; Cooling; Additives

19970018536NYMA, Inc., Brook Park, OH USA
Experimental Investigation of Unsteady Shock Vdve Turbulent Boundary Layer Interactions About a Blunt Fin Final
Report
Barnhart, Paul J., NYMA, Inc., USA; Grebésaac, NYMA, Inc., USA; Aprl997; 258p; In English
Contract(s)/Grant(s): NAS3-27186TRP 523-36-13
ReportNo.(s): NASA-CR-202334; E-10700; NAS 1.26:202334; No Copyrigh&ilACASI; A12,Hardcopy; A03, Microfiche

A series of experiments were performed to investigate teetebf Mach number variation on the characteristics of the un
steady shock wave/turbulent boundary layer interaction generated by a blunt fin. A single blunt fin hemicylindrical leading edge
diameter size was used in all of the experiments which covered the Mach number range from 2.0 to 5.0. The measurements ir
thisinvestigation included surface flow visualization, static and dynamic pressure measurements, both on centeflicenénd of
erline of the blunt fin axis. Surface flow visualization and static pressure measurements showed that the spatial extent of the shock
wave/turbulenboundary layer interaction increased with increasing Mach nubemaximum static pressure, normalibgd
theincoming static pressure, measured at the peak location in the separated flow region thiedaldrdffin was found to increase
with increasing Mach numheFhe mean and standard deviations of the fluctuating pressure signals from the dynamic pressure
transducersvere found to collapse to self-similar distributions as a functigheoflistance perpendicular to the separation line.
The standard deviation of the pressure signals showed initial peaked distribution, with the maximum standard deviation point cor
respondingo the location of the separation line at Mach number 3.0 to 5.0. At Mach 2.0 the maximum standard deviation point
was found to occur significantly upstream of the separation line. The intermittency distributions of the separation shock wave
motion were found to be self-similar profiles for all Mach numbers. The intermittent region length was found to increase with
Machnumber and decreaséth interaction sweepback angle. For Mach numbers 3.0 to 5.0 the separation line was foune to corre
spondto high intermittencies or equivalently to the downstream locus of the separation shock wave motion. The Mach 2.0 tests,
however showed that the intermitterggionoccurs significantly upstream of the separation line. Power spectral densities mea
suredin the intermittent regions were found to have self-similar frequency distributions when compared as functions of a Strouhal
numberfor all Mach numbers and interaction sweepback angles. The maximum zero-crossing frequencies were found to corre
spondwith the peak frequencies in the power spectra measured in the intermittent region.
Author
TurbulentBoundary Layer; ShockaMes; Mach Number; Blunt Leading Edges; Fins; Flagu¥lization; Static Ressue; Dy
namicPressue; Wave Interaction; Pessue Measuement

19970018587Army Research LapAberdeen Proving Ground, MD USA
A Prediction of 94-GHz Radiometer Performance in ¥rious Environmental Conditions for Army Applications Final Re-
port
Wikner, David, Army Research Lab., USA; Sep. 1996; 26p; In English
Report No.(s): AD-A318271; ARL-TRAD3; No Copyright; &ail: CASI; A03, Hardcopy; A01, Microfiche

A predictionof 94-GHz imaging radiometer performance is made for three military scenarios in a variety of weather condi
tions. The scenarios considered are a ground-to-ground and@agaivund tank-sized tget detection scenario and an aircraft
landing-aidscenario. Simple models afmospheric signal attenuation are used to calculate the scene temperature that would be
presentat a sensor with a 3- by 3-ft square antest@nges of 500 to 5000 m. This information is used to determine the range
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atwhich scene imaging or @at detection is no longer possible. It is shown that, in scenarios where tank-gje&sidass involved,

spatial resolution usually limits system performance before most environmental conditions do. The only exception to this is in
caseof moderate and heavy rain, where the signal attenuation is qgite Given a sensor of $iefent temperature resolution,
thelanding-aid scenario is shown to be a reasonable scenario, especially in foggy conditions.

DTIC

Aircraft Landing; Atmospheric Models; Imagingchniques; Landing Aids; &dther

1997001864 1DaimlerBenz Aerospace A.GSensorsystemélim, Germany
High Performance Data Link for Unmanned Air-Vehicles
RochusWolfgangW., DaimlerBenz Aerospace A.G., Germany; Garcia, Dominique, Matra Cap Systemes, Frande96ov
10p;In English; Also announced as 19970018626; Copyrighit®d; Avail: CASI; A02, Hardcopy; A03, Microfiche

As a result of various system studies and work on experimental and operational Data-Linke fordJissile applications,
MATRA CAP SYSTEMS of France and DaimiBenz Aerospace AG 'SENSOR SYSTEMS GROUP’ of Germanygaoperat
ing for the development of a high performance Data-lforla franco-german UAsystem. The granization formed for the de
velopmentof this Data-link comprises a joint system engineering team for refinement of the overall data link design, definition
of interface and specification of requirement to ground data terminal and air data terminal. Separate project teams in the two com
paniesOne company responsible fground station development, one company for development of airborne station. Maximum
commonalityby using identical sub-components in both stations as far as possible. Joint program direction comppiging the
grammanagersf both companies. Based on the system work, which was done in the two companies in order to win that develop
mentcontract and the knowledge of previous data links whiclinadevelopment or production for missile systems, the subject
of data links for UX applications is presented here.
Derived from text
Data Links; Aeospace Systems; Pilotless exaft

19970018784Wayne State UniyInst. for Manufacturing Researdbetroit, Ml USA
Thermal Wave Imaging of Hidden Corrosion in Aircraft Components Final Report 1 Jul. 1993 - 30 Jun. 1996
ThomasR. L., Wayne State UniyUSA; Favro, L. D., \efyne Staté&Jniv., USA; Kuo, PK., Wayne State UniyUSA; Nov 22,
1996;22p; In English
Contract(s)/Grant(s): F49620-93-1-0428; AF Proj. 3484
Report No.(s): AD-A318666; AFOSR-TR-96-0571; No Copyrightaifs CASI; A03, Hardcopy; A01, Microfiche

A program of basicesearch was carried out, whose objective was to make the promising qualitative thermal wave imaging
NDI technique a truly quantitative tool which can have a major impact on the rapid, wide-area inspection of Air Force aircraft
for hidden corrosion in aircraft components. During the program a theoretical framework was developed, based on three-dimen
sionalscattering of thermal waves from planar subsurface defects, and the model was used to predict the images of circular sub-
surfacedefects of various radii, located at various depths from the surface of the metal. Experimental measurements on such model
structureconfirmed the validity of the theoand determined the parameters for applying the technique to the imaging of hidden
corrosionin aircraft component®reliminary testing of the technique was carried out on an aircraft, with corrosion being-success
fully imaged.Outstanding technical issues include ttfea$ of corrosion products and other realistic thermal- boundaries which
areencountered in actual aircraft structures, and the development of quantitative corrosion loss estimation algorithms.
DTIC
Aircraft Structues; ImagingTechniques; Cowsion; Nondestructiveebts; Metal Surfaces; Airaft Maintenance; Surface be
fects

13
GEOSCIENCES

Includes geosciences (general); earth resources and remote sensing; energy production and conversion, environment pollution;
geophysics; meteorology and climatology, and oceanography.

19970018786Lockheed Martin Engineering and Sciences Bampton, YA USA

Documentation of Atmospheric Conditions During Observed Rising Aicraft Wakes

Zak, J. Allen, Mgyan Research Associates, Inc., USA; Rodgeilliawd G., Jr, Lockheed Martin Engineering and Sciences Co.,
USA; Apr. 1997; 42p; In English

Contract(s)/Grant(s): NAS1-96014TRQP 538-04-1-11
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Report No.(s): NASA-CR-4767; NAS 1.26:4767; No Copyrightaik CASI; A03, Hardcopy; A01, Microfiche

Flight tests were conducted in the fall of 1996th& coast of Wllops Island, Yfginia in order to determine characteristics
of wake vortices at flight altitudes. A NASAaNops Flight Facility C130 aircraft equipped with smoke generators produced vis
ible wakes at altitudes ranging from 775 to 2225 m in a variety of atmospheric conditions, orientations (head wind, cross wind),
andairspeeds. Meteorological and aircraft parameters were collected continuously from a Langley Research -C8At@irOV
craftas it flew alongside and through the wake vortices at varying distances behind the C130. Meteorological data were also ob
tainedfrom special balloon observations made all@ps. Diferential GPS capabilities were on each aircraft from which accurate
altitudeprofiles were obtained.ovtices were observed to rise at distances beyond a mile behind the C130. The meaititondeen
was150 m above the C130 &near neutral atmosphere with significant turbulence. This occurred figernviztical oscillations
in the wakes. There were several cases when vortices did not descend after a very short initial period and remained near generatio!
altitudein a variety of moderately stable atmospheres and wind shears.
Author
Wind Shear; Aicraft Wakes; Vdrtices; Flight Bsts; Metearslogical Parameters
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LIFE SCIENCES

Includes life sciences (general); aerospace medicine; behavioral sciences; man/system technology and life support; and space biology.

19970018380National Aerospace Lablokyo, Japan
In-flight Measur ement of Eye Scanning Characteristics of Helicopter Pilots
KawaharaHiroyasu Nationd Aerospae Lab, Japan Funahiki Kohei Nationd Aerospae Lab.,Japan Wakairg Kaoru,
NationalAerospae Lab, Japan; TanakaKeiji, National Aerospace Lab., Japanathabe, AkiraNational Aerospace Lab.,
Japan; Oct. 1996; ISSN 0389-4010; 15p; In Japanese
Report No.(s): NAL-TR-1310; No Copyrightyail: CASI; A03, Hardcopy; A01, Microfiche

Attemptsto study the control behaviour of helicopter pilots have been conducted with the aim of providing fundamental infor
mationfor future cockpit design, establishing procedures and training. A series of in-flight measurements of human visual scan
ning behaviour during the following flight phases were carried out: (1) hovering, (2) level flight, (3) coordinated turning, and (4)
approachand landing. A total of 12 pilots participated in the experiment, each of whom performed 16 repetitions. It was concluded
from the data that patterns of visual fixation point movensantbe classified into the following four categories: (1) front field
+ right lower field, (2) front + left lower(3) front + right and left lower; and (4) front only
Author
In-Flight Monitoring; Eye (Anatomy); Helicopters; Pilot Performance; Data Acquisitiasya Observation

1997001864 3Institute for Human Factors TN@oesterbegy, Netherlands
An Exploratory Study of the Human-Machine Interface for Controlling Maritime Unmanned Air V ehicles
vanBredal.., Institute for Human Factors TNO, Netherlands; Nk®86; 8p; In English; Also announced as 19970018626;-Copy
right Waived; Avail: CASI; A02, Hardcopy; A03, Microfiche

Under contract by the Royal Netherlands Navy an exploratory study was conducted on the design of the user interface for
Maritime Unmanned Air ¥hicles (MUA/s) control. The goal of this study was to gain more insight into the various parameters
thatmay influence system performance, given the present level of technblaggimulator experiments were conducted: Re
sults of a first experiment made clear that the image transmission rate of the downlink is a criticdtl fapteared that with a
singleMUAV, only combined sensor and airframe control leads to an acceftatiimg performance, in particular at short ob
servationdistances. For low sensor image update frequencies (less than 4 Hz), tracking becomeResititalbf a second €x
perimentrevealed that the tracking performance in a MUWAIipervisory control task is identicalttee first experiment, even in
high auditive/cognitive workload conditions. It is suggested to focus furéiserarch on ways to improve operator performance
andawareness at low downlink transmission rates. This carfdxgteaf by integrating synthetic information on orientation and
MUAV status into the sensor image.
Author
Man Machine Systems; Pilotless &aft; Human Factors Engineeringgleoperators
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15
MATHEMATICAL AND COMPUTER SCIENCES

Includes mathematical and computer sciences (general); computer operations and hardware, computer programming and software;
computer systems; cybernetics; numerical analysis, statistics and probability; systems analysis; and theoretical mathematics.

19970018636Geogia Tech Research Insitlanta, GA USA
The Future for UAVs in NATO
Michelson,Robert C., Gegiia Tech Research Inst., USA; NdW996; 5pjn English; Also announced as 19970018626; Copyright
Waived;Avail: CASI; AO1, Hardcopy; A03, Microfiche

Theface of NAO is changing in the light of treemise of the Soviet Block, however the need folf®As perhaps more
critical today than ever before dtthe fragmented warring factions that have arisen in the absence of the stabilizing oppression
of the Soviet Union and the Warsaw Pact. Unfortunately, these changes are occurring in the face of a global recession that ha:
promptedthe Nations to reconsider past levels of military spendihg.demise of the Soviet Union is viewed as a reason to draw
downforces and rely on existing (and sometimes antiquated) defense infrastructures. Advances in machine intelligence and robot
ics can be leveraged tofeét the negative impact of economically-induced factdestifig the Nations’ forces during the next
decadeParticularlyin the areas of reconnaissance, intelligence, early warning, and even certain lethal operations, the use of Un
mannedAerial \ehicles (UA) is predicted to be a major factor in the maintenance offardable military presence. Law intensi
ty conflicts along the borders of the Nations (as already witnessed in Boshia) are expected to continue. Cotlpeatkeitto
continuecertain NA'O activities more déctively, is the occurrence of expanded missions that will ariseéalinereased trade
in contraband as the Economic Community facilitates a more open EuropdaBbthased and maritime WA have a definite
placewithin the NATO infrastructure, but currently the individual Nations do not have a clear or unified road map tehdéfine
use.Given a coordinated plan for thise of UA/s by the Nations, what critical technologies must be put in place over the next
few years to allow UXs to meet the challenges of the missions expected by the year 2000? How will the predigtedibgr
of the commercial market for U4 bythe year 2000 &ct NATO interests in this technologgnd how can NFO leverage this
commerciamarket for its own benefit? This paper will identify btitle military and commercial BAmissions expected by A.D.
2000.The analysis will consider the particular regional requirements posed by the geography of the member nations.
Derived from text
North Atlantic Teaty Oganization (NAO); Artificial Intelligence; Military Operations; Pilotless Adraft

19970018637Austin (R. G.) Brackell, UK
Lessons Learned in the Development and Operation of Remotely Piloted Helicopters
Austin,R. G., Austin (R. G.), UK; Nav1996; 14p; In English; Also announced as 19970018626; Copyrigihtd/ Asail: CASI;
A03, Hardcopy; A03, Microfiche
Lessondearned, both in development and operation, of rotary wingdber a period of some 25 years are described. In
particular it has been found that a&hicle compactness and vertical flight capabilifigisf operational versatility not available
to fixed-wing systems. There is no cost or reliability penalty to pay for this though design must take account of the dependence
of the VTOL UAV on an accurate height sensor and the demands of scale (compared with syateradpn the technology
Derived from text
Design Analysis; Helicopters; Unmanned Spacecraft; Investigation

19970018644METEOR Costruzioni Aeronautictesl Elettroniche S.p.AFinmeccanica IRI GroypgRonchi dei Legionari, Italy
Multiple UMA'’s In-Flight Management
Siardi,Carlo, METEOR Costruzioni Aeronautiche ed Elettroniche S.p.A., Italy; Ne86; 14p; In English; Also announced as
19970018626¢Copyright Waived; Avail: CASI; A03, Hardcopy; A03, Microfiche

Up to now significant gbrt has been posed in exploiting the basic UMA functionalities and operational growth potentials:
almostall issues concerning single UMA employment are currently being addressed and solutions are due to come. Instead, Multi
ple UMA's control and operational Management (MUM) is still an open issue which has to pass through acccoatgm@aitn
sive operational scenarios evaluation and thus ending up with proper requirement definition. The present paper deals with this
latter statement, also trying to outline potential problems which may arise operatidmating the many parameters involved,
timing is going to be the key parameter to handle, in order to allow full UMA utilization within multi-forces operations. As far
as multiple UMA's controlled by a single GCS are concerned, this issue can be translated in how accurately the time windows
tied to each navigational waypoint are intercepted by the in-flightediicles.Therefore the question moves to which parameter
must be controlled by the UMA Flight Management System and how is it influenced by the en-route wind. Another intriguing
subjectis closely connected to the link band employed: provided satellite links represent a viabfedaive sblution, we hereon
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limit are discussion to conventional ground links. In case diNgtandard J-Band link a narrow beam is necessary due to the
bandtypical fading magin and enagy losses. Since a GCS has to cope with several’'§jgérforming their missions, an accurate
trade-offmust be conducted to establish a proper balance between several basic parametric constrastg,osunchantenna
beamwidth, spatial aivehicle navigational accuracground Data @rminal antenna stabilization, GCS Man Machine Interface

and so on, in order to guarantee a reliable air-vehicle acquisition for proper tracking and data gaining. Moreover, link loss and
failuresmanagement during silent flight are going to be tough subjects to cope with, for they represent potential hazards within
airspacecontrol activities. Last but not least is how to demonstrate the fullfillment of the requirements, keeping an eye on testing
costsand risk reduction.

Author

AntennaRadiation Patterns; Communication Satellit®gta Links; Flight Contol; Flight Management Systems; Man Machine
SystemsSupehigh Frequencies

19970018645Instituto Superior dcnicq Lisbon, Portugal
ARMOR Pr oject: Autonomous Flight Capability
Lourtie, P, Instituto Superior dcnico, Portugal; Azinheira, J. R., Instituto Superiecriico, Portugal; Rente, J, Rstituto Supe
rior Tecnico, Portugal; Felicio, P., Instituto Politecnico de Setubal, Portugal; Nov. 1996; 12p; In English; Also announced as
19970018626Copyright Waived; Avail: CASI; A03, Hardcopy; A03, Microfiche

UnmannedAerial Vehicles have a definite potential for civilian observation and reconnaissance missions such as forest fire
detectionor coastal waters surveillance. For a decision to use such vehicles in significant numbers to be taken, once the adequate
legalframework is defined, they must be easy to operate at a low cost. The ARMOR project aims at developing such a vehicle.
The ease of operation requires that the vehicle icserfitly autonomous to perform most of the mission without the contribution
of an experienced pilot.oTachieve this degree of autonomy it must have a reliiele Management System (VMS) capable
of dealing with both normal and anomalous situations. A structure fof\&is presented and the work being done in fault detec
tion is presented. The vehicle will have to be extensively tested, increasing progressively its corafaetdity with a simple
guidance system and finishing with the full VMS. This means that the guidance system is one of the first to be developed. The
work being done for this system is also presented. The guidance system has to be highly reliable but simple for low cost. For the
typesof operation envisaged, precision is not a very stringent requirement. As a whole, simplicity induces lower assts but
lower precision. One of the objectives of the work being done is to define the miramaomt of information on the flight path
compatiblewith guidance systemfafiency. Some of the results obtained so far are shown and discussed.
Author
Autonomy; Pilotless Adgraft; Cost Reduction

19970018649Thomson-CSHDiv. Systemes Missile8agneux, France
Automatic Alerting System to Counter Low and \éry Low Altitude Antiship Missiles Systemel’Alerte Autonome Deporte
Contre Missiles Antina \fres Basse et Es Basse Altitude
FeslandS., Thomson-CSHFrance; Nigron, PThomson-CSH-rance; Subsystem Integration faclical Missiles (SITM) and
Designand Operation of Unmannédr Vehicles (DOUA); Nov. 1996; 12p; In French; Also announced as 19970018626;-Copy
right Waived; Avail: CASI; A03, Hardcopy; A03, Microfiche

The system for alerting naval personimethe defense of surface vessels against low and very low missiles is described. It
is supported by the original concept of premature warning using automatic unmanned aerial vehifle& @dAmand logic
for each UA/ which accounts for diérentconstraints (no collision with other WA, displacement of the surface vessels) is pre
sentedlt uses the theory of fuzzy logic. An informative simulation accomplished by THOMPSON-CSF permits obtaining results
which prove the concept to be very promising. The results and various proposals are presented.
Transl. by SCITRAN
Pilotless Aicraft; Antiship Missiles; Systems Engineering; Earlgrilihg Systems; Low Altitude

19970018651Societe d’Applications Generales d’Electricite et de Mecanigads, France

CRECERELLE: A New Generation System of Quick Remote Conti for ReconnaissanceSurveillance and Acquisition

of Objectives CRECERELLE: Un Systeme d\ion Leger Elepilote de Nouvelle Generation, pour des Missions de Recon
naissancede Surveillance et d’Acquisition d’Objectifs

Thin, G., Societe d’Applications Generales d’Electricite eM#Eanique, France; Durieux, Bociete d’Applications Generales
d’Electricite et de Mecanique, France; Subsystem Integration for Tactical Missiles (SITM) and Design and Operation of Un-
mannedAir Vehicles (DOUA); Nov. 1996; 8p; In French; Also announced as 19970018626; Copyrajketl Avail: CASI;

A02, Hardcopy; A03, Microfiche
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Theunmanned aerial vehicle (WAsystem CRECERELLE for reconnaissance, surveillance, and acquisitiogeittaron
ceivedand developed by the SAGEM group is in operation with the 7th Artillery Regiment. In numerous aspects, the system de
partsfrom the characteristics of previous systefrtss departure is the result of new operational exigencies and a new geopolitic
contextwhich leads to the development of a primary system of robot reconnaissance based on recent technologies. The CRECER
ELLE system has been conceivedbaig in first place as a method for collection and processing of schematic information com
posedof a central unit - the ground station- associatéll the gathering and processing of information and dissemination to fields
of conflict. This equipment, representative of the advanced technologies developed for CERCERELLE, is described in this article.
Transl.by SCITRAN
Pilotless Aicraft; Remote Contd; Aerial Reconnaissancegiiget Acquisition; Surveillance; Robots

19970018652General Atomics CpSan Diego, CA USA
PREDATOR: Medium Altitude Endurance
Ernst,Larry, General Atomics Co., USA; No¥996; 14p; In English; Also announced as 19970018626; Copyrigived/ Avail:
CASI; A03, Hardcopy; A03, Microfiche

Thedesign, development and performance of a state-of-the-&tadé ground control station is presenteelcfinological
areadiscussed include: The endurangerformance, and multi-frequency data link &Il Tactical Endurance U4 payload,
SAR all-weather capabilitysatellite control, and GPS & INS ®fER-2 Medium Altitude Endurance WA performance, payload,
andline-of-sight data link and autonomoflight of Joint Tactical UA/ maneuver variant; and State-of-the-art common ground
control station.
CASI
Pilotless Aicraft; Aircraft Design; Remotely PiloteceNicles; Gound Based Conti; Aircraft Performance
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